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COMPTROLLER GENERAL'S 
REPORT TO THE COZVGRESS 

NEED FOR IMPROVED OPERATION AND MAINTENANCE 
OF MUNICIPAL WASTE TREATMENT PLANTS 
Federal Water Quality Admlnlstratlon 
Department of the Interior B-166506 

DIGEST ------ 

t?HY THE REVIEW WAS MADE 

As of April 30, 1970, Federal grants of about $1.4 billion have been 
awarded by the Federal Water Quality AdminI stratjon (Agency) to help 
State and local governments and Interstate commlsslons construct about 
9,600 waste treatment projects. The Agency estimated that local gov- 
ernments were spending between $150 and $200 millIon a year to op- 
erate and maintain waste treatment plants Because of the substantial 
amounts of Federal funds which have been spent for constructing munict- 
pal waste treatment plants and because of the importance of proper op- 
eration and maintenance of the plants to the achievement of the natlon's 
water pollution control goals, the General Accounting Office (GAO) ex- 
amined into the operation and maintenance of plants located In six 
States 

FINDINGS AND CONCLUSIONS 

Operat-ron and maintenance problems have been widespread for many years 
and have resulted 1t-1 inefficient plant operations A widespread oc- 
currence of these problems was shown to exist during a nationwide study 
of 1,500 waste treatment plants conducted by the Agency in fiscal years 
1963-65 and more currently by GAO's review of 69 selected plants The 
Agency's Inspection reports available for 54 of the 69 plants showed 
that operational, mechanical s or structural problems exlsted at 40 plants. 
(See p 16.) 

Of the 69 plants, GAO vlslted 12 plants that appeared to have serious 
operation and maintenance problems and confirmed that 11 plants had ex- 
perlenced or were experiencing operation and maintenance problems At 
one plant a qualified operator was not available and untreated sewage 
was bypassing the plant. In another, feathers and other wastes from a 
poultry plant disrupted plant operations and caused the operator to 
discharge untreated waste Into the receiving stream For a detailed 
discussion of GAO's flndtngs at each of the 12 plants, see appendix III 
of this report. 

GAO believes that operation and maintenance problems have resulted from 
a lack of quallfled operating personnel, inadequate controls over in- 
dustrial wastes, and inadequate plant design or lack of adequate 
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eqwpment TO help ensure the efflclent operatxon and maintenance of 
waste treatment plants, GAO believes that. 

--The munlclpallt?es should provide the personnel, laboratory controls, 
and records needed for sound plant operations. Of the 69 plants, 
59 did not meet fully the mlnlmum provlslons for personnel, labora- 
tory controls, or records recommended by the 1963 Conference of State 
Sanitary Engineers. (See p. 17.) 

--The States should improve their procedures to prevent, detect, and 
correct plant operation and maintenance problems. State records 
were inadequate for making a determlnatlon of the degree of treatment 
being achieved at 51 of the 69 plants. (See p. 17.) 

--The Agency should provide additional technical advice and assistance 
to help States and mun~c~pal~tles. The Agency's plant inspection 
procedures usually duplicated State inspectIon and other plant sur- 
veillance procedures without significantly complementing them (See 
P 26) 

The Agency and the States have established certain procedures for pre- 
venting, detecting, and correcting operation and maintenance problems 
However, they have acknowledged a need to further develop such procedures 
and are conslder-rn a number of proposals for lmprovlng plant operation 
and matntenance. 9 See p, 34.) 

In his message on the environment submitted to the Congress on Febru- 
ary 70, 1970, the President stated that many plants had been poorly de- 
slgned and ineffectively operated and that the Secretary of the Interior 
would require federally assisted waste treatment plants to meet pre- 
scribed design, and operation and maintenance standards and to be operated 
only by State-certlfled operators. (See p. 15,) 

RECOikWEiVDA!P.IOflS OR SUGGES!TIONS 

The Secretary of the Interior should require the Commissioner, Federal 
Water Quality Administration, to 

--establish, in cooperation with the States, comprehensive guidelines 
for use by municipalities, States, and the Agency in determining the 
provisions necessary for ensuring proper and efficient operation 
and maintenance of municipal waste treatment plants and 

--gather and disseminate lnformatlon to help the States Identify, de- 
velop, and implement more effective procedures for the prevention, 
detection, and correction of plant operation and maintenance prob- 
lems 

To avoid dupllcatlon of effort, the Agency should dlscontlnue its plant 
operation and maintenance inspections except for the purpose of perlodl- 
tally evaluating State procedures 
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AGENCY ACTIONS AND UNRESOLVED ISSUES 

Drafts of this report were submitted to the President's Council on En- 
vironmental Quality, the Department of the Interior, and the water pol- 
lutlon control agencies of the six States included ln GAO's review 

The Council on Environmental Quality, Executive Office of the President, 
stated 

"Your report represents a most thorough effort on an Important 
subJect. No matter what level of funds are made available for 
the construction of new treatment facllltles, we cannot achieve 
our water pollution control goals unless these and exlstlng plants 
are properly operated and maintained " 

The Council expressed the belief that 

"*** the Presldent's recommendations, coupled with some of the 
addltlonal recommendations made by the General Accounting Of- 
fice will help achieve a better investment of Federal, State 
and local funds and higher levels of water quality " 

The Department of the Intenor and the State water pollution control 
agencies agreed, ln general, with the findings dlscussed In the report. 
The Department stated that the report had made reference to departmental 
actions under way to improve the operation and maintenance of waste 
treatment plants and that it was confident that the Inspections called 
for ln a proposed amendment to the Code of Federal Regulations (see 
p. 15) would further strengthen the Commlssloner's authority to initiate 
solutions to operation and maintenance problems. Although the full im- 
port of this amendment is not clear at this time, GAO believes that, in 
general, the proposed amendment and the Agency actions under way that 
are directed toward improving the operation and maintenance of waste 
treatment plants are in line with its recommendations 

The comments of the Federal and State agencies and GAO's evaluation are 
dlscussed ln chapter 5. 

MATTERS FOR CONSIDERATION BY THE CONGRESS 

Although this report contains no recommendations for leglslatlve actions, 
lt 1s being submltted to the Congress because of the interest shown by 
members of the Congress ln the nation's water pollution problems 



CHAPTER 1 

INTRODUCTION AND SCOPE OF REVIEW 

The General Accounting Office has examined into the 
operation and maintenance (o&M) of selected municipal waste 
treatment plants which were built under the construction 
grant program administered by the Federal Water Quality Ad- 
ministration (FWQA), Department of the Interior, 

Our review was directed primarily toward (1) examining 
into the existence, nature, extent, and cause of plant O&M 
problems and (2) evaluating the actions taken by FWQA, 
States, and municlpalltles to provide for proper and effi- 
cient operation and maintenance of waste treatment plants, 

Our review was conducted at FWQA headquarters in Wash- 
ington, D.C., at FWQA regional offices In Atlanta, Georgia; 
Cincinnati, Ohio; and Portland, Oregon; and at State water 
pollution control agencies in Georgia, Tennessee, Indiana, 
Kentucky, Montana, and Oregon. We also visited and con- 
ducted detailed reviews at 12 waste treatment plants--two in 
each of the six States. 

We reviewed pertinent legislation and FWQA instructions 
and examined pertinent documents, reports, records, and 
files at FWQA headquarters and regional offices and State 
offices. In addition, we interviewed officials knowledge- 
able in the field of water pollution control--FWQA headquar- 
ters and regional officials, State and municipal officials, 
plant operators, consulting engineers, and members of pro- 
fessional organizations. 

The principal officials of the Department of the Inte- 
rior responsible for the administration of the activities 
discussed In this report are listed in appendix XI. 

CONSTRUCTION GRANT PROGRAM 

The Federal Water Pollution Control Act of 1956, as 
amended (33 U.S.C. 4661, authorizes FWQA to award grants to 
State, interstate, municipal, and intermunicipal agencies 
for the construction of necessary treatment works to prevent 



the discharge of untreated or Inadequately treated sewage 
or other waste rnto any waters. The act llmlts the extent 
of Federal flnancral assistance to an amount not to exceed 
30 to 55 percent of the ellgrble costs of constructing the 
facrlltres, depending upon the fulfillment of certain con- 
dltrons speclfled In the act, Ellglble constructron costs 
are exclusive of certain costs such as site acqursltlon. 

Municipal waste drscharged directly into water or car- 
ried by natural runoff into water has hlstorlcally received 
much of the attentron devoted to water pollution control. 
From 1957 through April 30, 1970, FWQA, through its con- 
struction grant program, awarded grants of about $1.4 bll- 
lion for the construction of about 9,600 waste treatment 
proJects which have a total estimated ellgrble cost of 
$6.4 blllron. The act does not authorize grantsforthe O&M 
costs of municipal waste treatment plants. 

WASTE TREATMENT PROCESSES 

The conventional waste treatment process is usually 
considered to consist of two steps--primary treatment and 
secondary treatment. Primary treatment involves (1) the re- 
moval of suspended and settleable sollds by flotation and 
sedimentation and (2) chlorlnatlon of the effluent. Primary 
treatment plants normally reduce the blochemrcal oxygen de- 
mand (commonly referred to as BOD)l by about 35 percent, by 
removing about 50 percent of the suspended solids and about 
90 percent of the settleable solids. When the flow of the 
receiving stream 1s high In relation to the quantity of sew- 
age contributed, the primary treatment process is sometimes 
suffrclent to safeguard public health and to prevent the de- 
velopment of nuisance condltlons. However, addltlonal 
treatment 1s often required, especially In instances when 
the flow of the receiving stream may be low or when pollu- 
tion loads are exceptionally high. - 

Secondary 
of tkre greater 

, 

treatment involves the aerobic decomposltlon2 
portion of the organic matter left In the 

%OD is a measure of the strength of sewage In terms of the amount of oxygen required 
to sustain decomposition of the waste by bacteria 

2 Aerobic decomposition 1s the breakdown of organic matter XI sewage by baLterla which 
grow In an aquatic environment containing dissolved oxygen 
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effluent after the primary treatment process. Generally, 
when secondary treatment is required, the marn function is 
to furnish oxygen to support aerobic decomposrtlon of the 
organic matter which cannot be removed by sedimentatron, 
If properly operated and malntasned, secondary plants wrth- 
out high lndustrral waste concentrations will normally re- 
move from 80 to 95 percent of the total BOD and approxr- 
mately 85 percent of the suspended solids. The presence of 
rndustrlal wastes can generally be expected to reduce these 
removals if the plant is not properly designed and careful 
control LS not continually malntalned over the treatment 
process. In addition, these removals can be signrficantly 
reduced if the plant is not properly operated and maln- 
tasned. 

A picture of a secondary treatment plant is shown on 
the next page. 

Tertiary treatment involves a set of chemical and phys- 
ical processes beyond that of primary and secondary treat- 
ment. Although tertiary treatment processes remove substan- 
tially all the BOD and suspended solids, they are mainly 
used for the removal of speclf1.c substances, such as phos- 
phates. 
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RESPONSIBILITY FOR PLANT 
OPERATION AND MAINTENANCE 

The Federal Water Pollution Control Act p&ides that: 

%o grant shall be made for any project ** until 
the applicant has made provision satisfactory to 
the Secretary [of the Interior] for assuring 
proper and efficient operation and maintenance of 
the treatment works after completion of the con- 
struction thereof," 

* * 

l"In determining the 
treatment works and 

* * * 

desirability of projects for 
of approving Federal finan- 

cial axd In connection therewith, consideration 
shall be given by the Secretary to Jlck* the ade- 
quacy of the provisions made or proposed by the 
applicant for such Federal financial aid for as- 
suring proper and efficient operation and main- 
tenance of the treatment works after completion 
of the construction thereof," 

In addition, the act provides for Federal technical assis- 
tance and financial aid to ?Yx-+States and municipalities in 

prevention and control of water pollution. 

In approving a grant, FWQA relies principally on an ap- 
plicant's certification that he will satisfy the requise- 
ments of the act regarding provisions to be made for plant 
o&M, After a plant is placed in operation, FWQA generally 

- conducts plant inspections for the purpose of ensuring 
proper and efficient plant O&M. In addition, FWQA has taken 
actions to provide training for waste treatment plant oper- 
ators, 

As recognized in the act, the States have the primary 
responsibility for the prevention and control of water pol- 
lution, To meet this responsibility, the States employ cer- 
tain procedures for the purpose of ensuring proper plant 
O&M, such as training and certification of plant operators, 
and plant inspections. The principal procedures employed 
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by each of the six States included In our review are shown 
in the table below. 

State 

Oregon 

Operator 
certification 

Voluntary 

Montana Mandatory 

Indiana Mandatory 

Kentucky tlandatory 

Georgia Voluntary 

Tennessee Voluntary 

Operator 
tralninq 

Plant- 
operating 

reports 
Waste discharge Plant O&M 

permits lnswctions 

An annual 3-day school, 
and a l-night-a-week 
course for 9 months 

An annual 5-day school 

An annual 3- or 4day 
school, and six annual 
l-day schools 

An annual 4day school, 
three area courses, and 
two l-night-a-week 
schools for 9 weeks 

A semia-l 4day 
school, a l-night 
course every other week 
for 3-l/2 months, and a 
2-year college course 

Two annual 5-day schools 

Required monthly 

Requested monthly 
(annually for 
lagoons) 

Requred monthly 

Required monthly 

Submitted voluntarily 
by a few plants 

Required monthly 

Permit system 
established Annual 

Permit system 
established Annual 

No permit system At least 
established quarterly 

Permit system 
established As needed 

Permit system 
established AS needed 

Permit system 
established As needed 

Munlclpalitles are prlmarlly responsible for day-to- 
day plant management and operation by virtue of their owner- 
ship of the waste treatment plants. To meet this responsi- 
bility, municipalities must generally plan for O&M needs; 
provide plant personnel, controls, records, and equipment, 
develop and gather operating data required for their own 
purposes and those of State agencies; and supervlse plant 
operations. 

WASTE TREATMENT PLANT 
OPERATION AND MAINTENANCE COSTS 

The basic cost elements to operate and maintain waste 
treatment plants are labor, power, spare parts, and chemi- 
cals. Labor generally accounts for 50 to 60 percent of the 
total O&M cost. The amount of each O&M cost element depends 
on such factors as waste load, degree of treatment, method 
of treatment, and age and size of plant. 

units 
In January 1969 FWQA estimated that local government 

in the United States were spending between $150 mll- 
lion and $200 mllllon a year to operate and malntaln waste 
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treatment plants. On a per capita basis, the costs amount 
to about $1.40 for every man, woman, and child being served 
by waste treatment plants. A comparison of the estimated 
annual O&M costs between various types and sizes of waste 
treatment plants is shown in appendix I. 

FWQA estimates that Federal participation in the fund- 
ing of waste treatment plant construction will require 
about $4 billron for the 4-year period beginning with fis- 
cal year 1971. It can be expected, as a result of future 
construction of additional waste treatment plants, that the 
total annual O&M costs will increase. A comparison of es- 
timated construction cost with estimated total O&M costs 
over the life of the plants by various types and sizes of 
waste treatment plants is shown rn appendix II. The O&M 
costs represent our projection of estimated O&M costs over 
the average estimated useful life--25 years--of waste treat- 
ment plants. 
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CHAPTER 2 

CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

Our review of FWQA studies and records of plant inspec- 
tions and our visits to selected waste treatment plants 
showed that plant O&M problems were widespread and had re- 
sulted in inefficient plant operations. For instance, an 

54 of the 69 plants which we selected for review, showed 
that a maJority of the plants had experienced operational, 
mechanical, and/or structural problems. In addition, our 
visits to 12 of the 69 selected waste treatment plants con- 
firmed that 11 g~c~~~-~~ex~erlenc~ y_r_ --cm- 
o&f liTiK=atiw. These problems were generally attributable 
to (1) inadequate numbers of qualified plant-operating per- 
sonnel, (2) inadequate controls over industrial sources of 
pollution, and (3) inadequate plant design or equipment de- 
ficiencies. 

Waste treatment plants must be staffed with an adequate 
number of qualified personnel to obtain the degree of treat- 
ment provided for by the plant design and to conduct neces- 
sary maintenance activities. In this regard, a number of 
individuals knowledgeable in the field of water pollution 
control --including officials of FWQA, the States, and con- 
sulting engineering firms-- advised us that a lack of qual- 
ified operators 
WGe al 

was-n-R&cause of &jant-~~. 
ed by municipal ofGals responsible for 

the operation of the plants which we visited, where suffi- 
cient numbers of qualified operators had not been provided, 
that a lack of funds prevented the employment of the needed 
personnel. 

--- 
* 

icipal waste treatment plants 
have experienced difficulty t eating industrial wastes that 
have not been pretreated, Often such wastes impair the nec- 
essary bacterial action of the treatment facility or reduce 
the effectiveness of the plant and equipment. In one case, 
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the waste discharged from a meat-processing plant clogged 
the mechanism of a treatment plant. In another case, feath- 
ers and other wastes from a poultry plant disrupted plant 
operations and caused the operator to drscharge raw un- 
treated waste into the receiving stream. In still another 
case, milk-processrng and other wastes that were entering 
the treatment plant caused an excessrve organic load- 
re-suLt&~tel-y-t~~d~~nt~ A similar effect 
occured In another plant when blood and a large amount of 
other waste discharged from a slaughterhouse entered the 
sewage system. 

n-report-s--showed several-~~s&anc=e~~~~ 
strial wastes killed the bacterra essential 

swp==-- 
ne plant was shut down 

for a perrod of 9 months in 1968 because toxic wastes had 
stopped the operation of the sludge drgester, 

l~adv+sed~s==tM~r- 
wer ordinances regulating the discharge of 

lndustrlal wastes or the lack of enforcement of such ordr- 
nances was the cause of many of the problems with Industrial 
wastes. 

33 
~~~~Fn~~1~ppa;l-i~es-~o~u~~~~ 

rdlnances concerned wrth lndustrlal wasJeL were not enforced 
3 because such enforcement might result inn10 ing the indus- 

try* 

DesLgndef-1-cien~es-of- a--waste treatment plant can re-, _ _ 
s$t In_farlure-to provLde-.for sufficient plantcapac-&y---or - 
for the-equIpmen&necessary for=-e~fec~~v~-~p~~a~l~~~~~I~- 
#zh~s-regar~~~~~~~f'TWQA~r n-=reporzts-showed 

-F 
fficultles with equipment a major problem. In 

add tron, 06rM problems at seven of the 12 plants which we 
visited appeared to be attributable, at least in part, to 
design or equrpment deflcrencles. 

Although we did not evaluate the procedures followed 
by the various levels of government to ensure that-plant- 
design was adequate to provide for proper plant operatron, 
offlclals of FWQA and of some States stated that they recog- 
nized a need for improving the design of waste treatment 

5 plants, In addition, an FWQA nationwide study of Inspection 



ports showed that many waste treatment plants had experi- . enced problems because of lmproppr ee a 

To ensure effxlent O&M of waste treatment plants, we 
belleve that: 

eL,-Labo- 
e-ded-for-usein en- 

We found that, of 
the 69 selected plants, 59 did not fully meet the 
mlnimum provisions for personnel, laboratory controls, 
or records recommended for 
by the 1963 
(see app, IV) in cooperation with F'WQA's predeces- 
sor organlzatron In the Public Health Service. 

2. ee~s~~~t, 
d&ee~dm i+-=-ptkrz+iz~oH~me We found 
that State records were inadequate for making a de- 
termination of the degree of treatment being 
achieved at 51 of the 69 selected plants. 

3. ~s+=eornpP 
-~c~~~-~~~si~~n~e~ *rhe>pi-ng%Ire~States 

-and-miiYEEipaEXxX~ meet therr responsrb2Mt?es. We 
have found that F'WQA's prlnclpal procedure for en- 
suring proper and efficient plant operation--plant 
inspections-- usually duplicates State inspection 
and other plant surveillance procedures without 
significantly complementing them; 

E'WQA and the States have establlshed certain gurdelrnes 
and procedures for preventing, detecting, and correcting 
municipal plant O&M problems and have stated that they rec- 
ognize a need to further develop such procedures and are 
considering a number of proposals to improve plant O&M. A 
i&is repard_-W iC lXt!Wp+Wh*de-- 

need-~or--e~f%~~~v~~~~~~~ ~=nrzrezsrng!Jzy-EF~~%I--a~d 
that-those- e 
lLt?zlzex*p "^euwe-se-date- - - u - - 
shotA+Bw%s~x~?--+ 

TO increase Its assistance to States and local units 
of government, we believe that FWQA should (1) establish 
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comprehensive gurdelrnes for determining plant O&M needs 
and (2) help the States improve then procedures for'pre- 
ventrng, detecting, and correcting plant O&M problems. 

Comprehensive guidelines are needed for determlning 
(1) the number and types of personnel, laboratory controls, 
and records needed to ensure proper and efficient plant 
O&M, (2) the education, training, and experience needed by 
plant-operating personnel, and (3) the potentral adverse 

3 
effects of lndustrlal wastes and possrble solutions such as 

\ plant operation and enactment and enforce- 
strlal waste ordinances. EWQA 1s presently con- 

eed for improved criteria for plant design, 
-vew**tiq -k-&Wdti*GMd 
s %ep&-*de VZT--guis~~ 

e use of such guidelines would en- 
identify and consider O&M needs when 

planning a waste treatment proJect and would provide assas- 
tance to F'WQA and the States rn meeting their responsrblll- 
ties for evaluating the adequacy of municipal O&i planning 
and plant management, ~~gu~de&%nes-=on-the==qu&-- 
1 f 1 cat uzs,.xxsdGed iby -p lankctp e;s$ jng_~4ssxme,~wLd prove 
useful ~~~del;stlfy~~~~~~e~~~r trarnlng needs-,b+efore serious ^ *-I?.-,32 T-L??T-a-- 
~~p~O~rn~~~~~~~ro~~rn~l~~i~~"‘~~~~~~~~~o~~atorse 

We believe that State procedures need rmprovement in 
areas such as waste discharge permit systems, reports and 
analyses of plant operations, and plant lnspectlons. FWQA 
could be of assistance to the States by gathering and dls- 
semlnatlng lnformatlon to them for the purpose of ldentlfy- 

roeedures whlc 

50, slnee current FWQA plant O&M 
sually duplicate State inspectlong 

srgnlflcantly complementrng them, F'WQA should dlscontrnue 
plant lnspeetlons except for the purpose of periodically 
evaluating the State procedures. 
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RECOMMENDATIONS 

We recommend that the Secretary of the Interior require 
the Commissioner, FWQA, to (1) establish, in cooperation 
with the States, comprehensive guidelines for use by munic- 
ipalities, the States, and FWQA in determining the provi- 
sions necessary for ensuring proper and efficient operation 
and maintenance of municipal waste treatment plants and 
('2) gather and disseminate information to help the States 
identify, develop, and implement more effective procedures 
for the prevention, detection, and correction of plant op- 
eration and maintenance problems. We recommend also that, 
to avoid duplication of effort, FWQA discontinue its plant 
operation and maintenance inspections except for the pur- 
pose of periodically evaluating the State procedures. 

The President's message on the environment submitted 
to the Congress on February 10, 1970, stated that many 
plants had been poorly designed and ineffectively operated 
and that the Secretary of the Interior would require fed- 
erally assisted waste treatment plants to meet prescribed 
design and operation and maintenance standards and to be 
operated only by State-certified operators. 

In this regard, proposed amendments to the Code of Fed- 
eral Regulations ) published in the Federal Register on 
March 31, 1970, provide that an applicant for a cons'I3ruc- 
tion grant assure the Commissioner, FWQA, that pretreatment 
of possibly harmful industrial wastes will be required and 
that the State water pollution control agency will inspect 
the treatment plant at least annually for 3 years after 
completion of construction and periodically thereafter. In 
addition, no grant shall be awarded unless the Commissioner 
determines that the proposed facility is designed to achieve 
economy, efficiency, and effectiveness in improving the 
quality of the receiving waterway and that the applicant 
will meet such requirements as the Commissioner may publish 
from time to time concerning plant design. 
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CHAPTER3 

IMPROVEMENTS NEEDEDTO OVERCOME 

OPERATION AND MAINTENANCE PROBLEMS 

An F'WQA nationwide study indicated that O&M problems 
at waste treatment plants were widespread as early as 1962. 
The report on the study, which was published in March 1969, 
summarized and analyzed the findings related to FWQA inspec- 
tions of 1,500 waste treatment plants conducted during the 
period July 1, 1962, through December 31, 1964. 

The principal problems reported areshownbelow. 

Percentage of plants at which 
problems were reported 

Operational problems 8 
Mechanical problems 25 
Structural problems 8 
Odor complaints 19 
Bypass of untreated sewage 38 

To examine into whether O&M problems had been en- 
countered since 1964, we selected for review 69 plants which 
were built under Federal construction grant programs in 
three F'WjA regions--Northwest Region, Ohio Basin Region, 
and Southeast Region. Our selection included plants in six 
States--Montana and Oregon in the Northwest Region, Indiana 
and Kentucky in the Ohio Basin Region, and Georgia and Ten- 
nessee in the Southeast Region. 

In five of the States, we selected 54 plants from FWQA 
reports of inspections that had been made between Janu- 
ary 1, 1967, and December 31, 1968. Because no FWQA inspec- 
tion reports were available for plants in the sixth State, 
we selected 15 plants from this State's reports of inspec- 
tions that had been made during the same period. To the 
extent possible we selected plants representative of the 
various sizes and types for which construction grants had 
been awarded. 
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As summarxzed In the followrng table, FWQA inspection 
reports for the 54 plants showed that O&M problems similar 
to those ldentlfled In FWQA's nationwide report contrnued 
to exist. 

Number of 
inspection reports 

Dlscloslng 
Reviewed problems 

Operational, mechanical, or struc- 
tural problems 

Odor complaints 
Sewage bypassing treatment plants 

54 40 
54 20 
54 28 

Also, other types of O&M problems were reported. Of the 
69 plants, 59 did not meet fully the mlrnmum provlslons for 
personnel, laboratory controls, or records recommended by 
the 1963 Conference of State Sanitary Engineers. 

Generally the lnspectlon reports did not contain con- 
cluslons as to whether the plants were operating so as to 
attaxn -treatment provided for by the design 
of the plants. FWQA officials informed us that BOD test re- 
sults were frequently used to measure the operational effec- 
tiveness of waste treatment plants. Therefore, for the 69 
plants, we compared available BOD test results recorded In 
plant-operating reports submitted to State agencres with en- 
gineering design data on plant BOD removal capabilrtles. 
Our comparisons were made for a 5-month period which was 
generally the low or crltlcal streamflow period when the 
waterways were less capable of absorbing pollution material. 
For 51 plants, available BOD test and plant design data was 
not sufflclent for us to determine whether the operations of 
the plants were effective. Of the 18 waste treatment plants 
for which sufficient data was avallable, 11 were not operat- 
rng effectively for all or part of the 5-month period and 
seven were operating effectrvely. 

FWQA officials advised us that, 1.n a plant designed 
for 85-percent BOD removal, the achievement of only 70- 
percent BOD removal as a result of lnefflclent O&M 1s not un- 
common. When the amount of BOD removed 1s reduced from 85 
to 70 percent during critical streamflow condltlons, serious 
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water pollution problems can result since the amount of pol- 
lution material reaching the receiving waterway is doubled 
and the waterway may not be capable of absorbing the mate- 
rial. 

To obtain a better understanding of the nature of plant 
O&M problems, we visIted two plants that appeared to have 
serious O&M problems in each of the six States. We se- 
lected 10 plants from FWQA inspection reports which were 
available for 54 of the plants in five States. Since FWQA 
inspection reports were not available for the 15 plants se- 
lected for review in the sixth State, we visited all 15 
plants to gather overall information on their operations and, 
on the basis of that information, selected two plants to re- 
visit for the purpose of making our detalled review. 

Our visits to 11 of the 12 plants showed that a need 
existed for additional qualified plant-operating personnel, 
better controls over industrial sources of pollution, 
and/or improved plant design or plant equipment. (A lack 
of records prevented us from determimng whether the other 
plant was experlenclng O&M problems.) The follawlng table 
shows the number of plants visited where these needs existed, 

Number of 
plants 

Addltlonal qualified plant-operating 
personnel needed 7 

Better controls over industrial sources 
of pollution needed 6 

Improved plant design or equipment needed 7 

Our detailed comments on the conditions noted at each of the 
12 plants we visited are presented in appendix III. 

On the basis of our visits to the 12 plants and our re- 
view of the records pertaining to the 69 plants, we believe 
that there is a need for FWQA to provide guidance to (1) 
municipalities for improving their planning for O&M needs 
and (2) State and Federal levels for evaluating the ade- 
quacy of munlclpal O&M planning efforts. We believe also 
that WQA guidance is needed to help the States improve 
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their procedures for preventing, detecting, and correcting 
plant O&M problems in such areas as waste drscharge permit 
systems, reports and analyses of plant operations, and plant 
inspections. In this regard, FWQA could be of assistance 
to States by gathering and dlssemlnatlng lnformatlon to the 
States for the purpose of identlfylng those procedures 
which, when properly Implemented, would result in improved 
O&M of waste treatment plants. 
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NEED FOR GUIDANCE 
IN THE PREVENTION OF 
OPERATION AND MAINTENANCE PROBLEMS 

FWQA requires that municipal applications for Federal 
construction grants be submitted to FWQA through State water 
pollution control agencies. An application is usually ac- 
companied by an engineering report, which describes alter- 
native proJects considered and recommends that the pre- 
ferred proJect be constructed. 

After FWQA has approved an application for a construc- 
tion grant, the FWQA regional office makes a written offer 
to the applicant, which is condltlonal upon the applicant's 
agreeing to comply with various assurances stated or re- 
ferred to in the offer, including anassurance, in the form 
of a certification, that the applicant will properly and 
efficiently operate and maintain the completed plant. Upon 
acceptance of FWQA's offer, the applicant is required to 
submit detailed prolect plans and specifications to FWQA 
for review and approval. 

Prior to January 1966, applicants for construction 
grants were required to furnish information in their appli- 
cations on the annual funds that they planned to provide for 
labor, chemicals, utilities, and supplies. Since that date 
applicants have also been required to include a breakdown 
of the number and types of employees to be hired. 

The Director of FWQA's Division of State and Local 
Programs told us that FWQA had not established guidelines 
that set forth the specific provisions for O&M which an ap- 
plicant must make before receiving a construction grant. 
He told us also that FWQA had relied upon its regional per- 
sonnel to evaluate each case on its own merits, after giving 
due consideration to the screening of applicatrons by the 
State agencies. 

With regard to State screening of applications, we 
found that none of the six States which we visited required 
applicants to specify the provisions they had made or 
planned to make for ensuring proper O&M. The States re- 
qurred only that applicants certify that they would properly 
and efficrently operate and maintain the completed plant. 

20 



At the 12 plants which we vlsited, we discussed with 
municipal officials the guidance received from FWQA and the 
States with respect to planning for O&M needs. Most of the 
municipal officials informed us that neither F'WQA nor State 
officials had provided them with guidance as to the needed 
personnel, laboratory controls, or records for use in en- 
suring proper plant operations. 

In our opinion, the lack of guidance has contributed 
to an insufficient number of quallfled plant operators, in- 
adequate control over lndustrlal sources of pollution, and 
inadequate plant design and equipment as discussed below. 

Need for sufficient number of 
qualified plant operators 

A frequent cause of O&M problems at waste treatment 
plants 1s the lack of a sufficient number of qualified per- 
sonnel to operate the facilities. Waste treatment plants 
must be staffed with an adequate number of qualified person 
nel to achieve the designed level of treatment and maintain 
and protect the community's investment In the physical 
plant. Deficiencies in either the quantity or qualiflca- 
tlons of the operating staff can adversely affect a plant's 
operation. 

F'WQA's report to the Congress entitled "Manpower and 
Training Needs in Water Pollution Control" (S. Dot. 49, 
90th Cong.), dated August 2, 1967, describes waste treatment 
plant operators as those individuals responsible for the 
day-to-day operation of waste treatment plants and mechanl- 
cal equipment such as pumping stations and recording gauges. 
In small communities an operator may have sole responslbll- 
ity for the operatron of the entire system, whereas in 
larger cities he is responsible to a professional employee, 
such as an engineer. The level of education is generally 
high school, technical or vocational school, or Junior col- 
lege, depending on the size and complexity of the plant. 

FWQA's report also states that the skill levels of 
many waste treatment plant operators are unsatisfactory and 
that, in many instances, poorly trained and poorly paid per- 
sonnel are responsible for the operation of costly waste 
treatment plants. Also, F'WQA's 1968 report to the Congress 
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entitled "Cost of Clean Water" attributed many cases of in- 
efficient plant operation to inadequacles of the plant op- 
erator or to an insufficient number of plant-operating per- 
sonnel. In addition, many individuals knowledgeable in the 
field of waste treatment advised us that a lack of qualified 
operators was a principal cause of C&M problems. 

We made a comparison of the number and types of per- 
sonnel at the 69 selected plants with the minimum require- 
ments for personnel recommended in the 1963 report of the 
Conference of State Sanitary Engineers and found that at 18 
plants an insufficient number of personnel was being pro- 
vided and at 30 plants the personnel employed worked an in- 
sufficient number of hours. As mentioned on page 18, we 
found that there was a need for additional qualified plant- 
operating personnel at seven of the 12 plants which we vis- 
ited. A number of municipal officials at the plants told 
us that a lack of funds prevented them from employing the 
needed personnel. 

The conference report, however, presents only limited 
guidelines for determining the provisions that should be 
made for plant O&M. The report recognizes that the confer- 
ence had developed a minimum framework of control proce- 
dures and that other factors such as the qualifications of 
plant-operating personnel also require consideration in 
making adequate provisions for C&M 

While FWQA has not established guidelines setting forth 
the qualifications required of plant operators, certain pro- 
cedures such as procedures for operator training and certi- 
fication have been established to help ensure that waste 
treatment plants will be staffed with qualified personnel. 
These procedures are described in chapter 4. 

Increased controls needed over 
industrial sources of pollution 

Our review showed that controls over industrial sources 
of pollution have not always been adequate to prevent O&M 
problems from occurring at municipal waste treatment plants. 
FWQA and State water pollution control agency officials 
consider industrial wastes to be a malor problem in the O&M 
of municipal waste treatment plants. In our vlslts to the 
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12 plants, we noted that six were experiencing problems 
with rndustrialwastes. Also, our review of 26 waste treat- 
ment plants in two States showed that six of the plants had 
experrenced operation problems because of rndustrlal wastes. 

In most municipal plants, industrial wastes are being 
treated along with domestic wastes. Technrcal publications 
explain that this situation may result in overloading of 
plants in several ways as follows 

The volume of waste contributed by industry may create 
loads in excess of a plant's capacity and may decrease the 
detention time in the treatment units, especially in sedl- 
mentatlon basins where the more rapid flow may not permit 
adequate settling. The usual effect of such overloading is 
inadequately treated effluent. Settleable solids from in- 
dustrial wastes may result in overloading various treatment 
plant components, such as the screens, grit chambers, set- 
tling tanks, and sludge-handling mechanisms. Coarse and 
floating sollds such as hair, feathers, and rags are in- 
cluded in certain industrial wastes and cannot be handled by 
conventional sewage equipment. Oils and greases are trou- 
blesome because they cause sludges and floating scums that 
do not settle, drain, or dry properly. 

Many lndustrlal wastes carry a higher BOD load than 
domestic sewage. Unless such industrial wastes are pre- 
treated before entering the municipal waste treatment plant, 
overloading of the plant equipment may result. In one such 
case, milk-processing and other wastes discharged to a 
waste treatment plant caused an excessive BOD load. 

The biological and bacterial action of treatment plant 
processes may be retarded or stopped entirely by the pres- 
ence of certain toxle industrial wastes such as heavy-metal 
salts, cyanides ) phenols, formaldehyde, and other chemicals. 
FWQA inspectron reports showed several instances where toxic 
industrial wastes killed the bacteria essential to the sec- 
ondary treatment process. In addition, we were informed by 
a State official that one plant was shut down for a period 
of 9 months in 1968 because toxic wastes had stopped the 
operation of the sludge digester. 
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State and municipal officials advised us that either 
the lack of ordinances related to industrlaf wastes or the 
lack of enforcement of such ordinances was the cause of many 
of the above problems. Several munlclpal offlclals told us 
that industrial waste ordinances werenot enforced because of 
concern over losing the rndustrles. 

Improvements needed in plant 
design and plant equipment 

Our review of FWQA inspection reports for 54 plants 
showed that equipment drfflcultles had been experienced at 
29 plants. Our vlslts to the 12 plants also indicated a 
need for Improved plant desrgn as well as for proper equlp- 
ment at seven plants. At one plant sufficient capacity had 
not been provided; at four plants other apparent design 
problems existed; and at two plants equipment necessary for 
effective operations had not been provided. : 

At one plant a city official advised us that, although 
the plant was intended to serve the populatron in the area 
for 25 years, consideration had not been given to the popu- 
latlon growth which resulted from the construction of an 
interstate highway through the city and that, after only 
3 years of operation, the plant was having an overflow prob- 
lem. At a second plant, the top of one of the process fa- 
clllties was constructed at ground level and, during periods 
of heavy rainfall, the runoff from the surrounding high ter- 
rain resulted In flooding of the plant. At another plant, a 
comminutor for grinding rags and stringy materials in the 
incoming sewage was not provided. The operator experienced 
repeated problems because rags and other material continu- 
ally clogged the pumps. 

Generally waste treatment plants are designed by a con- 
sulting engineer and the plans and speclficatlons are re- 
viewed by the State water pollution control agency and by 
mQA Although we did not evaluate the procedures followed 
by the various levels of government to ensure that plant de- 
sign was adequate to provide for proper plant operation, of- 
flclals of FWQA and of some of the States acknowledge that a 
need existed for improvement in the design of waste treat- 
ment plants. 
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FWQA's natronwlde study of lnspectlon reports showed 
that many waste treatment plants had experienced problems 
with equipment. In addltlon, E'WQA reglonal offlclals have 
stated that improper plant design 1s one of the prlnclpal 
causes of plant O&M problems. EWQA, In Its proposed O&M 
program (see p. 351, noted that proper design of a waste 
treatment plant 1s one of the basic elements needed to 
achieve effective operation and maintenance. 

Offlclals of two of the States have advised us that de- 
sign capacity 1s influenced more by the communitles'llmlted 
funding capability than by anticipated future demand. One 
of the State offlclals said that as a result some plants are 
obsolete In terms of capacity soon after they are completed. 
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NEED FOR ASSISTANCE IN IMPROVING STATE 
DETECTION AND CORRECTION MEASURES 

Even when adequate provisions have not been made to 
prevent the occurrence of O&M problems, the effects of 
problems that occur can be mrnimrzed through procedures 
avarlable for detecting and correcting improper or lneffi- 
clent O&M. Existing State procedures, however, are In need 
of further development. In this regard, FWQA could be of 
assistance to the States by gathering and disseminating In- 
formation to develop a model State program for the detection 
and correction of plant O&M problems. J 

The more Important detection procedures rely heavily 
upon analyses of laboratory control data developed by 
plant operators. In our opinion, certain O&M problems have 
not been corrected because municipal plant operators have 
not developed the data needed to properly control plant 
operations, and States have not fully implemented their 
procedures for detecting O&M problems. Also, FWQA's plant 
inspections do not significantly assist either the States 
or the municipalities in ensuring the proper and efficient 
05&l of waste treatment plants. 

An important corrective procedure is the issuance by 
States of conditional waste discharge permits to municipal- 
ities which require that they take corrective actions 
Tnthin a specified period of time. We found, however, that 
one State had not established a waste discharge permit sys- 
tem and that other States had not fully implemented their 
permrt systems. 

Evaluation of the need for FWQA inspections -- 

The FWQA "Handbook of Procedures--Construction Grants 
Program" requires that FWQA inspections of plants be made 
about 1 year after the plants have been placed in operation 
to determine whether they are providing the services for 
which Federal assistance was granted. We found that FWQA 
inspection procedures usually duplicate State inspection 
procedures without significantly complementing them. 

Generally, FWQA inspections are one-time visits. In 
some cases a follow-up inspection is made after 3 years. 
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FWQA and State officials have informed us that a municipal- 
ity 1s usually Informed in advance of the date that an in- 
spection is to be made. In addition, a copy of the FWQA 
lnspectlon form (Sewage Treatment Plant Operation and Maln- 
tenance Practices Questionaire) is usually forwarded to the 
municipality with instructions that the form be completed, 
to the extent possible, prior to the inspector's visit. 

The handbook provides that lnspectlons of plants may 
be made by a representative of either FWQA or the State. 
For about 25 percent of those inspections made by State of- 
ficials, cognizant FWQA regional officials accompanied the 
State officials. 

According to FWQA headquarters records, the following 
number of plant lnspectlons were made during fiscal years 
1968 and 1969. 

Inspections conducted by 
States for Total 

Fiscal Year m FWQA inspections 

1968 229 114 343 
1969 225 150 375 

FWQA officials advised us that they did not account sepa- 
rately for the costs incurred to make the inspections and 
that any estimate of the costs would be very rough. Estl- 
mates which we obtained from an FWQA headquarters official 
and from officials at the three FWQA regional offices we 
selected for review indicated that the average cost of an 
inspection ranged from about $100 to $400. 

FWQA officials have informed us that FWQA inspectors, 
rather than make independent laboratory tests at a plant, 
usually rely upon the State and the plant test results and 
records in evaluatrng plant O&M. (See p* 32 regarding the 
reliability of these tests.) FWQA Northwest Regronal Of- 
fice officials have stated that, when test results are not 
available, inspectors rely on visual observation of the 
equipment, operating records and procedures, housekeeping, 
Influent, sewage as it passes through the plant, effluent, 
and the receiving waters. 
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After a plant InspectIon has been completed, copies of 
the report are normally sent to the munlclpallty. In those 
caseswhereFW?A makes the lnspectlon, the report 1s routed 
through the State water pollution control agency. The 
States are requested to use the reports to call potential 
or exlstlng problems to the attention of the munlcLpalltles. 
Northwest Reglonal Office offlclals Informed us that, where 
maJor problems were observed, they asked the States to ad- 
vise them of the corrective action taken but that often- 
times the States did not furnish the requested lnformatlon. 

As previously stated on page 17, the FWQA inspection 
reports we revlewed often Identified O&M problems but gener- 
ally did not contain conclusions as to whether the plants 
were operating so as to attain the degree of treatment pro- 
vided for by the design of the plant. In this regard, FWQA 
regional office offlclals told us that mlost of the inspec- 
tions had been completed within half a day but, because of 
the extensive tests that would have to be made and analyzed, 
as much as 3 weeks could be required to determine whether 
the plants were operating effectively. 

In view of the manner in which the lnspsctlons are 
conducted and the reports are used, we belleve that FWQA 
plant lnspectlon procedures do not provide a full effective 
means of detecting and correcting plant O&M problems. In 
addition, each of the six States has established Its own 
separate lnspectlon procedures, although these procedures 
have not been fully implemented. 

Since, by law, the States are primarily responsible for 
water pollution control and FWQA 1s authorized to provide 
financial and technical assistance to the States, we be- 
lleve that FWQA should (1) place more emphasis on provldlng 
assistance to the States In strengthening their lnspectlon 
procedures and (2) dlscontlnue making lnspectlons except 
for the purpose of perlodlcally evaluating the State pro- 
cedures. 

Improvements-needed rn 
State procedures 

The SIX States included In our review had established 
or were developing procedures to help detect and correct 
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plant O&M problems. These procedures mcluded (1) lssulng 
waste discharge permits to treatment plants, (2) requlrmg 
plant operators to submt perlodlc reports on plant opera- 
tlons, and (3) mspectmg plants. Because our review showed 
that State procedures needed to be improved, we believe that 
FWQA should provide guidance and assistance to the States in 
detectmg and correcting O&M problems at waste treatment 
plants. 

Waste discharge permits 

Of the six States, five had established waste discharge 
permit systems, In general, the purposes of the permit sys- 
tems were to (1) allow municlpalltles to discharge treated 
wastes into waterways within the State and (2) communicate 
to the rnuniclpallties the State requirements regarding 
plant operation. Such requirements involved limltatlons on 
the type or quantity of waste to be treated and discharged 
into the waterways, the standards of waste removal to be 
achieved, or a general statement that the plant must be op- 
erated m accordance with applicable State laws and regula- 
tions. 

Of the five States, one State issued waste discharge 
permits to plants before evaluating plant capablllty to 
achieve the level of waste removal required by the State. 
Each of the other four States provided that, prior to the 
issuance of a waste discharge permit, a determmatlon be 
made of either a plant's capablllty to meet the State requlre- 
rnents or the condltlons under which the discharge of waste 
would be pernnt ted. However, some State officials have ad- 
vised us that, because the States' permt systems are rela- 
,tlvely new or because there are staff shortages or fund 
limitations, they have not been able to fully implement the 
waste discharge permit systems. 

Generally when plant O&M problems are ldentlfled which 
adversely affect a plant's capablllty to achieve State re- 
quirements for waste removal, a condltlonal permit 1s IS- 
sued which requires that necessary correctrve action be 
taken within a specified period of time. In this regard, 
we found that one State did not always ensure that necessary 
corrective actions were taken within the permitted periods 
of tme. 
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Plant-operating reports and 
laboratory tests 

Although the SIX States either require or request 
munlclpalltles to submit reports on plant operations, our 
review showed that (1) the operating reports did not always 
contain sufflclent data to measure the degree of treatment 
being achieved, (2) many operating reports were not being 
submitted, and (3) some States did not regularly review 
the reports which were submltted. In addition, during our 
plant vlslts and review of FWQA lnspectlon reports, we 
found that many plants were not performing the laboratory 
tests or malntalnlng the records necessary to meet the mln- 
lmum recommendations of the Conference of State Sanitary 
Engineers and that there was some question concerning the 
relrablllty of the laboratory test results reported for 
other plants. 

The report format, established by the State agencies, 
usually provides for the reporting of results of laboratory 
tests, weather and flow data, cost data, and operator com- 
ments regarding matters affecting plant O&M. 

State offlclals advlsed us that the State agencies 
might use the reports for such purposes as (1) analyzing 
stream data, (2) evaluating the advlsablllty of approving 
requests for a tie-in to a sewer system, and (3) fdentrfy- 
lng actual or potential problems In plant operation. For 
example, the results of laboratory tests may lndlcate 
whether proper control 1s being malntalned over plant opera- 
tions and whether the plant 1s removing from the wastes the 
required quantity of BOD and sollds. 

As stated on page 17, we compared BOD test results 
recorded in plant-operating reports submitted to State 
agencies with engineering design data on plant BOD removal 
capabllltles for the 69 plants selected for our review. 
However, incomplete data on either plant design or BOD test 
results prevented us from determining the degree of treat- 
ment being achieved at 51 of the 69 selected plants and the 
incidence of incomplete data was relatively high in each of 
the three FWQA regions. 
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Slmllarly, a 1969 report on a survey of 95 plants by 
the FWQA Northwest Region showed that avaIlable data was 
inadequate for determining the effectiveness of 42 of the 
plants. The Northwest Region's survey was based on plant- 
operating reports, State survey records, and discussions 
with State personnel in late 1968. According to the survey 
report, all plants reviewed in Oregon had submitted opera- 
tlonal data of some type to the State but only 62 percent 
of the plants surveyed In Washington and 27 percent of the 
plants surveyed In Idaho had submitted such data. 

Officials of three States have advised us that they 
do not regularly review all the reports submitted by plants 
to the States because of shortages In staff and/or funds. 

The report by the Conference of State Sanitary Engl- 
neers contains recommendations regarding minimum laboratory 
controls and records for waste treatment plants. The report 
stated that adequate laboratory control 1s the only satis- 
factory and sure measurement of the degree of treatment be- 
ing obtained by a plant. The report stated further that 
accurate and readily understandable records are necessary 
to (1) facilitate local and State supervision, (2) guide 
operating personnel In locating and solving operating prob- 
lems, (3) provide proof of performance, and (4) Justify 
decisions, expenditures, and recommendations. 

We examined into whether the minimum laboratory con- 
trols and records recommended in the conference report were 
being malntalned at the 69 selected plants by reviewing 
F'WQA reports of plant inspections or by obtaining informa- 
tion from municipal personnel. The following table shows 
the number of plants which did notfullymeet the minimum 
recommendations for the specific categories covered in the 
conference report. Certain plants did not meet the con- 
ference recommendations in two or more of the categories. 
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Laboratory controls: 
Certain tests not performed 
Tests performed but not at the 

required frequency 
Records: 

Incomplete records of operations 
other than laboratory tests 

Incomplete records of laboratory 
tests 

Number 
Of 

plants 

45 

30 

18 

17 

We noted that the Office of Survey and Review, Depart- 
ment of the Interior, during its audits of construction 
grants awarded by F'WQA, found that, in a number of cases, 
the plant operators were not making laboratory tests of 
plant effluent. These deficiencies were reported to FWQA 
with a recommendation that appropriate local officials be 
advised that these tests are needed to ensure that the ef- 
fluent of waste treatment plants meets the State requlre- 
ments. 

The F'WQA official who conducted the Northwest Region's 
survey advised us that he drd not test the reliability of 
the laboratory control data for any of the plants he se- 
lected. However, State and consulting firm officials and 
some treatment plant operators informed us that laboratory 
control data developed for some plants was often not reli- 
able. Officials of two leading consulting firms estimated 
that about 75 percent of the plants they reviewed did not 
have reliable test results. One of these officials ex- 
plained that many of the plant operators were not adequately 
trained to make the complex tests required and that munlc- 
ipal budgets were frequently inadequate to finance the 
needed laboratory equipment. An official of a third con- 
sulting firm informed us that, in his opinion, only about 
50 percent of the operating reports that he had reviewed in 
the past 2 to 3 years were reliable. 

State offlclals told us that they were aware that test 
results were sometimes unreliable. As examples, they stated 
that one plant operator had been entering flow data on his 
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report even though the flowmeter had been rnoperatlve and 
that another operator had admltted to falsrfyrng the test 
results after a State rnspector had observed dust on the 
laboratory equipment. 

Some plant-operating personnel also told us that test 
results were not always correctly recorded. One plant 
supervisor said that inaccurate test results were reported 
especially when plants started to experrence O&M drfficul- 
tres. Another plant supervrsor, with 33 years of treatment 
plant experience, estimated that only about two out of five 
plants reported valid laboratory test results to the State. 

plant 
Offlclals of two of the States indicated that generally 

operators needed more training and assistance In per- 
forming the required tests and developing reliable reports 
to make the operating report procedure more effective. 

Plant inspections 

The plant lnspectlons conducted by each of the SIX 
States are In addition to any O&M lnspectlons that the 
States may perform for FWQA One Staternspects each plant 
quarterly, two States inspect plants annually, and the re- 
malnlng three States make lnspectlons on an as needed basis 
rather than regularly. Offrcrals of one State informed us 
that regular lnspectlons were not made In the State because 
of a shortage of personnel and that lnspectlons were made 
when a need arose as shown by analysis of monthly operating 
reports, complarnts by citizens, or requests from munlclpal- 
i-ties. 

Four of the States also conduct independent laboratory 
tests to determine the degree of treatment that 1s being 
achieved at the plants. However, only two of these States 

,make such tests on a regular basis and those tests are made 
only at selected plants. 

State offlclals indicated to us that In most cases 
State inspections, although intended to detect and correct 
many operating problems, were either not made as frequently 
as desired or were only of sufflclent scope to permit the 
rnspectors to detect and assist In the correctron of the 
more obvious operating problems. State offlclals advlsed 
us that these condrtlons existed primarily because of llml- 
tatlons on manpower or funds available to the States for 
making the rnspectlons. 
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CHAPTER4 

ACTIONS TAKEN BY FWQA AND STATES TO IMPROVE 

PLANT OPERATION AND MAINTENANCE 

As discussed in chapter 3 of this report, there 1s a 
need for improved procedures to help ensure the proper and 
efficient operation and maintenance (06pM) of municipal 
waste treatment plants. At the time of our field review, 
FWQA and the States had taken or were considering actions 
to improve or supplement existing procedures and practices. 

Since the actlons taken have not been in effect for a 
sufficient period of time, we did not attempt to evaluate 
them. A number of proposals have been advanced for improv- 
ing plant O&M and we believe that those efforts which have 
promise of realizing the most water pollution control for 
the money at the earliest date should be emphasized. 

ACTIONS BY FWQA 

FWQA has established an Engineering Operations Section 
to deal with O&M matters, has developed a program of actions 
necessary to improve O&M, has required project consulting 
engineers to provide plant-operating manuals and on-the-job 
training for plant employees, and has increased its efforts 
regarding operator training and manpower requirements. 

Engineering Operations Section 

Pursuant to a reorganization in October 1968, an En- 
gineering Operations Section was established within FWQA's 
Division of State and Local Programs. The functions of 
this section include the evaluation of current criteria 
and practices for the design, operation, and maintenance 
of waste treatment plants and the development or promotion 
of new and improved criteria and practices where needed. 
FWQA officials told us in February 1970 that additional 
employees were being assigned to this section and to the 
regional offices specifically to deal mth the M aspects 
of waste treatment plants. 
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Operatron and maintenance program 

On November 27, 1968, the Dlrector of FWQA's Dlvlslon 
of State and Local Programs sent a proposed O&l program 
to all reglonal drrectors for their review and comment., 
Subsequent to the receipt of regional comments, revised 
drafts of the program were prepared In April and June 1969 
and a flnal draft dated January 1, 1970, was submitted to 
the FWQA regions, The regional offices were requested to 
inltlate meetings with each State water pollution control 
agency with the objective of establishing appropriate, mutu- 
ally compatrble operation and maintenance programs, 

The objective of the C?&M program is to protect and 
enhance water qualxty by providing the leadership, guidance, 
and coordination necessary to ensure that waste treatment 
plants, particularly those constructed with Federal flnan- 
cial support, are being operated and malntalned at optimum 
efficiency. The report on the program states that many 
plants are apparently operated at levels below the desxgned 
optima and, although many of the reasons for the condltxon 
are known, It 1s apparent that a more intensive program must 
be developed by FWQA to define the improvements needed in 
a, establish prrorltles, and achieve the desired objec- 
tives. The report notes that the task of upgrading O&24 1s 
a combined Federal,State,and local responslbrlity and that 
the role of FWQA should be prxmarily to assist the States 
and local units of government in achieving their objectives 
through financial, technical, and planning assistance and 
to otherwise provide assistance the States and local govern- 
ments are unable to provide, 

The report states that the followrng basic elements 
must be provided to achieve effective plant O&M. 

1. The basx treatment facllltles must be approprrately 
designed. 

2. Plant-operating personnel must be adequate In number 
and suffxlently qualified. 

3. There must be appropriate laboratory faclllties and 
personnel, 
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4. All elements of the facilities must be well managed, 
including the provision of adequate funds for O&3, 
and municipal regulations must be provided to en- 
sure necessary control of industrial wastes. 

5. Management must provide motivation and incentives 
to attract, develop, and retain good operating per- 
sonnel. 

The report states also that sanitary districts, coun- 
ties, and municipalities have primary responsibility for pro- 
viding adequate facilities and ensuring their effective op- 
eration. State governments have primary responsibility for 
establishing waste treatment standards, design criteria, 
and other guIdelines and for requiring that local govern- 
ments meet these objectives. 

With regard to State O&M programs, the report notes 
that some States have effective programs for upgrading and 
maintaining high levels of waste treatment effectiveness 
whereas other States have relatively ineffective programs. 
Some of the common elements of the more successful State 
programs include (1) adequate current plant design standards, 
(2) thorough review of treatment plant designs, (3) operator 
training, (4) operator certification, (5) detailed plant in- 
spectlons, (6) detailed reporting of operating results, 
(7) reporting of plant failures, (8) technical assistance to 
improve laboratory and operational control, (9) adequate 
staffing and funding, (10) State grants for O&M, and 
(11) planning of regional treatment facilities. 

The report states that-- since many existing plants pro- 
vide, and most future treatment plants will provide secon- 
dary treatment, or higher in some cases, and since the de- 
mands on available water resources will continue to in- 
crease-- the need for effective O&M becomes increasingly crit- 
ical. It adds that a nationwide O&l program should place 
emphasis on those efforts which have promise of realizing 
the most water pollution control for the money at the earli- 
est date. 

The report contained the following recommendations of 
measures to be taken as part of a comprehensive program to 
Improve plant O&M. 
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1. Upgrade eligibility requirements for FederaI grants 
by reviewing grant eligibility regulations periodi- 
cally and making revisions as required to improve 
O&M. 

With respect to the requirement for ensuring proper 
plant O&M, the Secretary of the Interior, in a letter dated 
July 15, 1969, to the Speaker of the House of Representa- 
tives, stated that: 

"We believe the State and the applicant should be 
able to demonstrate at the time of the approval of 
the grant *** that a sufficient number of operators 
will be provided and that operator personnel will be 
adequately trained; that equipment will be ade- 
quately maintained; and that laboratory and sur- 
veillance facilities are adequate to assure that 
the treatment plant will perform according to 
design specifications. We will insist on such 
assurance." 

2. Upgrade waste treatment plant design criteria by' 

a. Carrying out a technical bulletin service to 
advrse FWQA regions, States, and design engineers 
on new policy and technology as it affects sewage 
interceptors and waste treatment plants and de- 
sign criteria. 

b. Preparing an FWQA manual of treatment works de- 
sign guidelines through an FWQA-sponsored effort 
involving State and/or local agencies, design 
engineers, construction contractors, and others 
who can contribute to this effort. 

3. Increase research and development to improve or de- 
velop new sewer and waste treatment plant design 
criteria, unit processes, and equipment and controls 
for automating plant operation. 

4. Broaden the consulting engineer's responsibility by 
ensuring that his in-depth investigation and report 
adequately cover the broad areas of sewer infiltra- 
tion and industrial wastes as they may affect the 
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capacity of municipal treatment works and the proc- 
esslng of wastes. Develop guidelines for use of 
??WQA regional staffs in evaluating whether appli- 
cants have met requirements such as having ordi- 
nances to protect plants against the harmful effects 
of industrial wastes. 

5. Expand training and operator certificatron efforts 
by: 

a, Developing new and/or specialized training pro- 
grams rn waste treatment operations for the pro- 
fessional sanitary engineer responsible for the 
management and operation of waste treatment 
plants. 

b. Being alert to opportunities for encouraging and 
developing State operator certification legisla- 
tion. 

c. Explorrng the advisability of requiring a State 
mandatory operator certification program to qual- 
ify for Federal construction grant assistance. 

6. Establish a special mission-oriented public informa- 
tion effort directed specifically toward elevating 
the stature of sewage treatment plant operators and 
supportrng personnel within the community by drama- 
tizing the need to attract competent personnel and 
by raising salaries, 

7. Increase the effectiveness of waste treatment plant 
inspections by: 

a. Providing increased support and encouragement 
to State water pollution control agencies to 
strengthen their waste treatment plant inspec- 
tions and evaluation programs. 

b. Developing a waste treatment plant inspection and 
performance manual to establish uniform methodol- 
ogy for evaluating plant operations, as well as 
establishing proper staffing and testing re- 
quirements. 
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c. Assigning at least one man In each regron to the 
full-time task of developing and implementing a 
jornt State and Federal program for inspection 
of federally assrsted projects, including both 
new plants and those older plants suspected of 
having poor operations. 

d. Establishing a reporting system whereby the State 
alerts FWQpl to significant O&M problems. 

8. Increase technical assistance by establlshlng a 
technical assistance program capable of providing 
expert advice on ways to improve treatment plant 
performance and solving difficult operational prob- 
lems. 

9. Establish incentives to upgrade the O&M of waste 
treatment plants, such as* 

a. Assisting the States in the planning and develop- 
ment of an awards program that recognizes excel- 
lence in treatment works design, operation, and 
maintenance. 

b. Establlshlng an FWQA-sponsored award program In 
those States where such a program does not exist. 

c. Establishing a supplementary FWQA regional awards 
program for recognition of outstanding perfor- 
mance and achievement In water pollution control. 

Plant-operating manual 

On March 17, 1969, the Department of the Interior So- 
llcrtor's Office, in response to a request from FWQA, issued 
an oplnlon that a grant for the construction of a waste 
treatment project could be awarded subject to the condition 
that the grantee require its consulting engineer to supply 
an operating manual and on-the-Job training for plant em- 
ployees. Subsequently, on March 28, 1969, the Acting Chief, 
Construction Grants and Engineering Branch, FWQA, sent a 
memorandum concerning the above opinion to all regional 
directors. The memorandum stated in part: 
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"Therefore, ellglbllrty for Federal grants for 
the constructron of sewage treatment works under 
Sectron 8 of the Federal Water Pollutron Control 
Act, hereafter shall be predicated on the reqqre- 
ment t'nat the consultrng engineer provide a plant 
operating manual. The manual shall be designed 
to describe the purpose, functions, and controls 
for each process in the speclflc plant, plus all 
physical and laboratory controls, maintenance 
functions, and personnel requirements necessary 
to operate the entlre facrllty at maxlmum effec- 
tiveness. Normally, the basic manual ~111 be 
available when plant operations commence. In 
addition, provlslons will be made to have the 
manual amended by the consulting engineer as nec- 
essary during the first year of operations to 
include all changes or refinements, and thus de- 
scribing substantially current plant operations. 

"The community, sanitary district, or other re- 
sponslble public entity, must endorse and agree 
to fulfllllng the tasks described In the manual. 
This wrll be considered mlnlmum assurance that 
the treatment facility will be appropriately 
operated to achieve the applicable water qual- 
Ity obJectlves in the receiving waters."' 

Training 

Tradrtlonally, FWQA has viewed the training of waste 
treatment plant operators as being prsmarlly a State respon- 
slblllty. FWQA awards grants to States and to interstate 
agencies to assist them rn meeting the cost of establlshlng 
and malntalnlng adequate measures for the prevention and 
control of water pollution, including the tralnlng of per- 
sonnel of publrc agencies. Also FWQA supports the operator 
training programs of the States through technical consulta- 
tions in the planning and development of operator courses, 
guest appearances of FWQA Instructors, and provlslon of In- 
structlonal material and tralnlng aids. 

FWQA's first effort at direct tralnlng of waste treat- 
ment plant operators was a course entitled "Basic Prlnclples 
of Wastewater Treatment Operation." The course was conducted 

40 



from November 4 to 8, 1968, at the FWQA facility at Corval- 
lls, Oregon, and 23 trainees attended the course. Two addl- 
tlonal courses, involving 60 trainees, have since been 
given. 

A course entitled 'rOperator Instructor Development,g' 
offered by FWQA for the first time during fiscal year 1969, 
1s designed for those persons having responsibility for de- 
signing, managing, and teaching various types of short 
courses for waste treatment plant operators. The course 
reviews current teaching methods and the preparation and 
management of short-term, operator training courses. Two 
classes, involving 22 trainees, have been held. 

FWQA 1s cooperating with other Federal agencies, espe- 
cially the Department of Health, Education, and Welfare 
(HEW) and the Department of Labor, in utilizing existing 
Federal programs for the training for plant operators. One 
such program IS the Cooperative Area Manpower Planning Sys- 
tem program which involves State programs fortraining peo- 
ple for a large variety of occupations. The training is 
financed from various sources including funds available 
under the Manpower Development and Training Act. 

FWQA 1s involved in this program at the national and 
regional levels. FWQA's role is to encourage and help the 
States formulate operator training projects and to arrange 
for funding of the projects. FWQA also provides assistance 
on curricula and teaching materials. These projects pro- 
vide for both skill upgrading and the training of new peo- 
ple as waste treatment plant operators. During fiscal year 
1969, 15 States, Puerto Rico, and the District of Columbia 
were involved in this program through either lnstLtutlona1 
training or on-the-job training coupled with classroom in- 
struction. Approximately 980 trainees participated in the 
program at a cost of $1,161,555. 

On April 1, 1969, FWQA entered into a contract with the 
Repartment of Labor and HEW under which Manpower Develop- 
ment and Training Act funds of $1,031,775 were provided to 
finance programs for the improvement of the skills of exlst- 
ing operators and for training new operators. The objec- 
tives of this program were the same as the objectives of the 
Cooperative &ea Manpower Planning System program; however, 
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FWQA serves as the prime contractor and subcontracts with 
municipalities or waste treatment districts for the actual 
training. As of March 1970, FWQA had entered into 28 sub- 
contracts for training about 920 waste treatment plant op- 
erators. 

On February 13, 1970, FWQA headquarters forwarded to 
its regional offices a manpower planning program which is 
being implemented by its Division of Manpower and Training 
to provide information on the requirements for and the 
supply of water pollution control manpower. In addition, 
FWQA is sponsoring and considering proposals for manpower 
studies to be conducted by private organizations and educa- 
tional institutions. 
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ACTIONS BY THE STATES 

The more important actions being taken by the States 
to improve plant O&M relate to procedures for providing op- 
erator training and certification programs, waste discharge 
permit systems, analyses of plant-operating reports, and 
plant inspections. The States included in our review have 
initiated or are considering varrous actions for further im- 
proving these procedures as discussed below. 

Training 

As shown in the table on page 9, each of the six States 
included in our review conducts an annual or semiannual 
training course for plant operators. The courses usually 
last from 3 to 5 days and generally consist of a series of 
lectures which cover both water and waste treatment plant 
operations. In addition, four of the States either conduct 
or participate m limited training programs for groups of 
operators in selected areas of the States. 

Indiana, Kentucky, Oregon, Georgia, and Tennessee have 
made the following plans to provide additional training for 
plant operators. 

Indiana plans to provide additional 3 to 4-day train- 
ing courses sponsored by universities and to establish six 
to eight courses consisting of 1 night of training a week 
for 12 to 15 weeks, if a pilot course is successful. On 
March 26, 1970, the State water pollution control agency in- 
formed us that the State had sponsored a 44-week school for 
88 plant operators to be financed with Manpower Development 
and Training Act funds. 

Kentucky has conducted individual training sessions 
for laboratory procedures on an as needed basis. Also, 
Kentucky plans to upgrade 40 plant operators through 44 
weeks of training to be financed with Manpower Development 
and Training Act funds. 

Oregon is applying for a Federal grant of $60,000 un- 
der the Manpower Development and Training Act to set up el- 
ther (1) night classes in waste treatment plant operation at 
each of the State's 10 community colleges or (2) a mobile 
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laboratory for on-the-job training of operators. The mobile 
laboratory could also be utilized in reviewing the plant op- 
erations and solving plant problems. 

Georgia has entered into a contract with the Department 
of Labor for the financing of on-the-job training for plant 
operators. Tennessee has also entered into such a contract 
and 1s conslderlng adding a chemist to its staff to travel 
throughout the State and provide lndlvldual instruction in 
laboratory procedures to operators. 

Available information shows, however, that some plant 
operators are not participating in these State programs. 
Offlclals knowledgeable In the field of waste treatment 
have advised us that a need exists to provide tralnlng for 
operators at more locations in the States. They have 
stated that some operators are unable to attend training 
courses because they live far from the training location, 
funds are not made available by the municipalities to de- 
fray their expenses while attending the training, or their 
attendance at the courses will leave the plants without op- 
erators. 

Operator certification 

Each of the six States also has an operator certlfica- 
tlon program to help ensure that waste treatment plant oper- 
ators have the necessary qualifications. With the exception 
of Montana, the States generally require applicants to meet 
certain education and experience requirements and to pass a 
written examination to become certified. Montana's only re- 
quirement for certification 1s that an applicant pass a 
written examination. In general, individuals are certified 
to operate a plant under one of several classifications 
prlnclpally on the basis of the size of the population 
served by the plant. Operator certification requirements 
become more stringent as the size of the plant increases. 

Certlflcatlon of plant operators 1s mandatory In three 
of the selected States and voluntary In the others. State 
laws of the three States having mandatory certlflcatlon pro- 
grams permitted certain operators to become certified under 
a grandfather clause withoutanexamlnatlon. The clause ap- 
plied to those lndlviduals who had been employed as waste 
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treatment plant operators as of a certain date. For ex- 
ample, we found that this clause was the basis for certifl- 
cation of 188 of the 307 certified plant operators in Indi- 
ana and of 380 of the 391 certlfred plant operators In Mon- 
tana. 

Georgia, Oregon, and Tennessee currently have only 
voluntary operator certification programs. In March 1969, 
however, Georgia enacted a mandatory certification law for 
plant operators which will become effective July 1, 1972. 
Tennessee has introduced legislation to make the certiflca- 
tlon of operators mandatory. Similar legislation intro- 
duced by Oregon was not enacted, but Oregon now requrres 
waste discharge permits to contarn a clause which requires 
that plants be operated by qualified personnel. 

Inspections 

Georgia, Montana, Oregon, and Tennessee have made plans 
to increase the number of plant Q&M inspections. Oregon 
has delegated part of its inspection responsibility to its 
district office personnel,. Georgia and Tennessee plan to 
increase such inspections as soon as they are able to hire 
addrtlonal staff members. Montana has recently hired two 
addrtlonal staff members who will be used In making plant 
inspections. 

Other actions 

Oregon plans to use automatrc data processing equipment 
to accumulate and process information from waste discharge 
permits, monthly plant-operating reports, and lnspectlon 
reports to assist in identifying plants that have problems 
and in following up on correction of the problems. 

Tennessee 1s considering the establishment of a re- 
gional office in the western area of the State slmllar to 
one located in the eastern area to monitor waste treatment 
plant operations. 
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CHAPTER 5 

FEDERAL AND STATE COMMENTS 

AND OUR EVALUATIONS 

On March 2, 1970, drafts of this report were subrmtted 
to the Presldent's Council on Envlronmental Quality, the 
Department of the Interior, and the State water pollution 
control agencies of the SIX States included rn our review. 
The reclplents agreed, in general, with the flndlngs dls- 
cussed in the report. The comments of the Council on Envl- 
ronmental Quality, the Department of the Interior, the 
States, and our evaluation thereof are dlscussed below. 

COUNCIL ON ENVIRONMENTAL QUALITY 
EXECUTIVE OFFICE OF THE PRESIDENT 

By letter dated March 13, 1970 (see app. V), the Coun- 
cil on Environmental Quality, Executive Office of the Pres- 
ldent, stated that. 

"Your report represents a most thorough effort on 
an important subJect. No matter what level of 
funds are made avallable for the construction of 
new treatment facllltles, we cannot achieve our 
water pollution control goals unless these and 
exlstlng plants are properly operated and main- 
tanned." 

The Council expressed the belief that: 

I'*** the President's recommendations, coupled with 
some of the addltlonal recommendations made by the 
General Accounting Office ~111 help achieve a bet- 
ter investment of Federal, State and local funds 
and higher levels of water quality." 

DEPARTMENT OF THE INTERIOR 

By letter dated April 9, 1970 (see app.VI), the De- 
partment of the Interior stated that It was in substantial 
agreement with our findIngs. The Department stated also 
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that our report had made reference to departmental actlons 
under way to improve the O&M of waste treatment plants and 
that It was confident that the lnspectlons which werecalled 
for In a proposed amendment to the Code of Federal Regula- 
tlons (see p.15)would further strengthen the Commls- 
sloner's authority to lnltlate solutions to the O&M prob- 
lems cited In our report. 

Although the full import of ths amendment 1s not 
clear at this time, we believe that, In general, the pro- 
posed amendment to the Code of Federal Regulations and the 
agency actlons under way that are directed toward lmprov- 
lng the O&CM of waste treatment plants are in line mth our 
recommendations contalnedrn chapter 2. Timely lmplementa- 
tlon of certain provlslons drscussed in FWQA's operation 
and maintenance program (see ch. 4) would contrrbute to lm- 
proved O&CM. Such provlslons include (1) establrshlng 
staffing and testing requirements for use In evaluating 
plant operations, (2) developing guldellnes for use of FWQA 
regional staffs rn evaluating whether applicants have met 
other requirements, such as having ordinances to protect 
plants against the harmful effects of industrial wastes, 
and (3) preparing an FWQA manual of waste treatment plant 
design guldellnes. 

STATE WATER POLLUTION CONTROL AGENCIES 

Although formal comments had not been received from 
Georgia and Tennessee, offlclals of the States' water pol- 
lution control agencies orally expressed general agreement 
with the findings In the report. Comments from Indiana, 
Kentucky, Montana, and Oregon are presented In appendrxes 
VII through X. 

Both the Kentucky and Oregon State water pollution 
control agencies commented on the plants we visited 1.n each 
of the two States. Kentucky stated that, of the 15 plants 
we selected for review In the State, the two that were ex- 
periencing dlfflculty In producing a satisfactory effluent 
were thoroughly discussed In the report while no mention 
was made of the 13 plants that were producing satisfactory 
effluent. Oregon stated that the two examples discussed 
were rn no way typical of the programs to be found In most 
of the other 250 plants in the State. 
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The problems experienced at the 12 plants discussed in 
appendix III of this report were not necessarrly typical or 
generally representative of conditions at all waste treat- 
ment plants throughout the six States. As stated on page 
18, we visited, for the purpose of making a detalled re- 
view, plants where it appeared that serious O&M problems 
existed. However, O&M problems were not limited to the 12 
plants. FWQA inspection reports available for 54 of the 69 
plants Included in our review showed that 40 plants had ex- 
perienced operational, mechanical, or structural problems. 
A review of 26 plants in two States showed that six of the 
plants had experienced problems with industrial wastes. 
Further, an WQA report on inspections of 1,500 waste 
treatment plants showed that many plants inspected had ex- 
perienced operational, mechanical, and structural problems. 
(See p. 16,) 

The Montana State water pollution control agency stated 
that it recognized a need to improve operation and malnte- 
nance at some plants and that our I'*** report 1s an attempt 
to provide better operation and maintenance ***.'I The 
agency expressed concern, however, that general statements 
about poorly operated waste treatment plants could have an 
adverse effect on the operators who were doing a good Job. 
Although we recognize that many waste treatment plants may 
be operated by a sufficient number of qualified operators, 
there is general agreement that the lack of qualified oper- 
ators is one of the maJor obstacles that must be overcome 
in order to provide for the proper and efficient O&M of 
waste treatment plants. 

The Oregon Department of Environmental Quality stated 
that the Department would continue its efforts to provide 
the best possible treatment of all wastes before they were 
discharged into the receiving waterways and would continue 
upgrading the operating skills and promoting adequate oper- 
ating budgets at the local level. The Department added, 
however, that the biological treatment processes used in 
waste treatment did not lend themselves to absolute quality 
control and that the quality of effluent from these plants 
might vary from time to time, without constituting a com- 
plete breakdown in operation and maintenance. 
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We recognize that lt may be drfficult to retain abso- 
lute quality control at waste treatment plants. However, 
noticeable and sustained variations from an establlshed 
standard, such as the designed BOD removal rate, may be in- 
dicative of operational problems. Procedures such as lab- 
oratory control and plant-operatxng reports are utlllzed to 
detect such varlatlons and alert State agencies to plants 
which may be experlencrng O&M problems. 

The Indiana State water pollution control agency gener- 
ally concurred mth our recommendations and stated that the 
States were In the best posrtron to control the O&M of 
waste treatment plants and that efforts were being made to 
obtain adequate O&M of all plants. The agency stated that, 
although the data on Indiana plants was consldered essen- 
tially factual at the time of the rnvestrgations, lmprove- 
ments to these faclllttles have since been made and that 
these improvements could be attributed to the requirements 
and insistence of the State agency. 

The Kentucky water pollution control agency stated 
that it had long been aware of the need for improved oper- 
ation and maintenance of waste treatment plants. Theagency 
stated that the report did not bring out in significant de- 
tail the fact that the primary funetlon of waste treatment 
plants was to produce an effluent that would protect the 
receiving stream. The agency stated also that Kentucky law 
dictated that each plant would have at least one certlfled 
operator and that the effluent would meet the design re- 
quirements of the plant. 

We recognize that the primary function of a waste 
treatment plant is to produce an effluent which meets State 
requirements and that State laws may require a plant to 
meet these requirements. However, we believe that, In the 
absence of independent tests by State water pollution con- 
trol personnel, the actual quality of a plant's effluent 
often may be unknown. In th1.s regard we noted that (1) 
many plant-operating reports were not submitted to the 
States, (2) operating reports which were submitted did not 
always contain sufflclent data to permit the measurement of 
the degree of treatment being achieved, and (3) operating 
reports submitted were not always regularly reviewed by the 
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States. In addxtlon, many of the plants Included In our 
review were not performlng the laboratory tests or maln- 
talnlng the records necessary to monitor plant operations. 
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APPENDIXES 
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Size (flow-- 
million 
gallons 
~ug!Ldlay) 

Type (note a) and estimated Ratro 
annual O&M costs (note b) of annual 

Primary treatment Activated sludge o&M costs 

0.1 $ 5,930 $ 6,360 1 to 1.1 
1.0 22,900 34,100 1 to 1.5 

10.0 88,400 183,000 1 to 2.1 
100.0 357,000 983,000 1 to 2.8 

APPENDIX I 

COMPARISON OF ESTIMATED ANNUAL 

OPERATION AND MAINTENANCE 

COSTS BETWEEN VARIOUS TYPES AND SIZES 

OF WASTE TREATMENT PLANTS 

0.1 $ 5,360 $ 6,360 1 to 1.2 
1.0 21,400 34,100 1 to 1.6 

10.0 93,700 183,000 1 to 2.0 

0.1 
1.0 

10.0 

High-rate 
trickling filter Actrvated sludge 

High-rate 
Primary treatment trickling filter 

$ 5,930 $ 5,360 1 to 0.90 
22,900 21,400 1 to 0.94 
88,400 93,700 1 to 1.06 

aActivated sludge and high-rate trickling filter plants are 
secondary treatment processes. The high-rate trickling 
filter IS generally not used to process large flows of 
waste water. 

b Costs expressed In 1968 dollars. These estimates represent 
the results of an EWQA study of data submitted by 1,600 
plants between 1965 and 1968. The study drd not exclude 
poorly operated plants, make allowances for regional cost 
differences, or ascertaln the reliabllrty of the data 
furnished. 
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CCMPAEISON OF 

ESTIMATED CONSTRUCTION COSTS WITH 

ESTIMATED TOTAL OPEEATION AND MAINTENANCE CCSTS 

OVEETHELIFE OFTHEPLANTS 

BY VAEIOUS TYPES ANDSIEES 

OF WASIE TREATMENT PLANTS (note a) 

5Pe 
(note b) 

Waste stabilization ponds 

Primary treatment 

High-rate trickling filter 

Activated sludge 

S ize 
(flow-- Estimated 
million cons truc- 
gallons tion costs 
a day) (note c) 

01s 45,000 
10 112,000 

0.1 72,000 

12: 
341,000 

1,610,000 
100 0 7,560,OOO 

01 79,400 
1.0 380,000 

10.0 1,820,OOO 

01 81,400 
1.0 428,000 

10 0 2,260,OOO 
100 0 11,900,000 

Estimated 
total C&M 
costs over 

life of plant 
(note d> 

$ 25,750 
92,250 

ltoO6 
ltoO8 

148,250 1 to 2.1 
572,500 1to17 

2,210,000 1 to 1.4 
8,925,OOO 1 to 1.2 

134,000 lto17 
535,000 lto14 

2,342,500 1 to 1.3 

159,000 
852,500 

4,575,ooo 
24,575,OOO 

Ratio of 
construction 

cost to 
Q&M costs 

1to20 
1to20 
lto20 
1 to 2.1 

aCosts expressed in 1968 dollars 

b Waste stabllizatlon ponds, high-rate trlckllng filter, and activated sludge 
are secondary treatment processes The waste stablllzatlon ponds and the 
high-rate trickling filter are generally not used to process large flows of 
waste water 

'Based on daily design flow These estimates do not Include the cost of 
land The data 1s from an FWQA study of about 2,500 FWQA-assisted projects 
completed or under construction as of December 1966 

d Based on average daily flow These estimated C&M costs were based on an 
FWQA study of data reported by 1,600 plants between 1965 and 1968 and on an 
average estimated useful plant life of 25 years but did not allow for infla- 
tionary influences on C&M costs over the 25-year period. The FWQA study did 
not exclude poorly operated plants, make allowances for regional cost dif- 
ferences, or ascertain the reliability of the data. 
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OPERATION AND MAINTENANCE PROBLEMS 

IDENTIFIED AT SELECTED PLANTS 

Of the 69 waste treatment plants included In our re- 
view, we selected In each of the six States two plants 
which appeared to have serious Q&M problems. Our principal 
findings at each of the 12 plants are discussed below. The 
total amount of Federal construction grants for each plant 
is also shown. 

PLANT l--$75,929 

This secondary treatment plant, with an estimated flow 
of about 0.5 million gallons a day, was inspected by FWQA 
around September 1968, The 1963 Conference of State Sani- 
tary Engineers recommended that9 fsr a plant of this size, 
provisions be made for, as a minimum, o%zct full-time opera- 
tor and a half-time laborer, six tests for laboratory con- 
trol, a diary-type log of operating information, and a rec- 
ord of laboratory control results. 

The FWQA inspection report for this plant showed that 
the plant did not have the recommended full-time operator 
but did employ a full-time laborer and a plant supervisor 
who devoted 6 hours a week to the plant, that laboratory 
tests were not being performed, and that operating records 
were not being maintaIned. 

The plant facilities consist of a rlmary treatment 
plant and a 20-acre stabilization pond ! or secondary treat- 
ment. A memorandum in the FWQA flies, dated October 4, 
1968, noted that the plant was severely overloaded, which 
resulted In poor removal of solids, and that the problem 
appeared to be caused by a meat-packing plant slaughter- 
house which released blood and large, unusable portions of 
slaughter into the sewage system. 

During our February 1969 visit, we observed a large 
quantity of blood in the Influent, grease scum floating on 
the prlmaryclarifler,and some grease on the surface of the 
stabilization pond. We also noted that dried sludge was 
deposited along the outside of the sludge-drying beds. 
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We revlslted the plant in August 1969 and found that 
the above condltlons still exlsted. In addrtion, the plant 
had experienced floodmg problems during periods of heavy 
rarnfall because the top of one of the process faclllties 
was constructed at ground level and the drgester gas burner 
was not working because of a need for new parts. 

We also noted that laboratory testing equipment had 
not been provided at the plant. A municipal officral ad- 
vised us that the crty had no plans to purchase laboratory 
equipment since no one was available to use It If It were 
acquired. 

Munlclpal offlcrals stated that 

--information was not available to show the planning 
that had been done for plant O&M, 

--the plant began to operate about 1963 but no full- 
time employees were asslgned to the plant untrl 
about 1967 when the full-time laborer currently em- 
ployed was hlred because of the previous city man- 
ager's lack of interest in the plant, 

--the munlclpallty did not plan to hire an operator 
unless required to by the State because it could not 
afford to do so, 

--the major problem which caused the IneffectIve opera- 
tlon of the plant was Industrial wastes, 

--the Industry which produced the wastes was attempt- 
ing to pretreat the wastes but that it was not suc- 
cessful, 

--to improve plant O&M, more guidance and flnancral 
assistance by the State or FWQA were needed, and 

--neither the State nor FWQA had provided any advice 
on plant O&M requrrements or lnformatlon regarding 
the conference recommendation for plant O&M. 
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PLANT Z--$60,870 

This secondary treatment plant, with an estimated flow 
of about 1 million gallons a day, was inspected by FWQA on 
September 9, 1968. 

The FWQA inspection report stated that any estrmate of 
plant efficiency would be a very poor guess because of the 
lack of records. The inspection report also noted that the 
trickling filter unit was pondingl over 25 percent of its 
surface and that the secondaryclarifierappeared to be 
passing a large quantity of solids, 

A State inspection memorandum, dated February 12, 
1969, showed that the plant did not have chlorination fa- 
cilities and recommended that the plant-operating permit be 
withheld until such facilities were added. 

We visited the plant in February 1969. It had no op- 
erator but the city's superintendent of water and sewage 
operations stated that he devoted about 15 hours a week to 
the plant and that the equivalent of 2-l/2 plant laborers 
were employed. He stated also that the city was trying to 
hire an operator at a salary of $350 a month. We found 
that laboratory tests were not berng made and that neither 
laboratory control records nor any other operating records 
were being maintained. We also observed that surface 
drainage was poor, which resulted an erosion, and that the 
trickling filter unit was pending over about 10 percent of 
its surface, 

We visited this plant again in July 1969 and found 
that, in general, the above problems still existed and that 
additional problems were being experienced. The problems 
included (1) sewage bypassing treatment due to animproperly 
seated gate valve, (2) an inoperative prlmaryclarlfierdue 
to a broken chain drive and a broken flzght bar in the 
skimming mechanism, (3) an uneven flow into a primary 

1 Pondlng is the formation of pools of sewage on the sur- 
face of filters caused by surface clogging. 
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clarifier which, according to a municipal official, was due 
to a design deficiency, (4) inadequate skimming of grease 
and scum in one of the primary clarifiers caused by im- 
proper posrtioning of rear weir bars apparently due to a 
design deficiency, and (5) inflow of blood and pieces of 
meat from a slaughterhouse due to inadequate pretreatment 
by the industry. 

Municipal officials stated that most of the deficien- 
cies had been caused by the lack of a qualified operator 
and that a lack of funds had precluded their hiring a qual- 
ified operator, They advised us that a qualified operator 
could have identified and either have corrected, if suffi- 
cient funds were available for repairs, or have recommended 
means of correcting the deflclencles, including those ap- 
parently due to improper design. Concerning the industrial 
wastes, they stated that the slaughterhouse would construct 
facilities to treat its wastes and that, after the facili- 
ties are placed in operation, the industrial waste problems 
should be eliminated. 

The officials told us that they had received only lim- 
ited technical assistance regarding plant O&M from the State 
or from EWQA and that they believed operating guidelines as 
well as financial aid would assist them in correcting the 
O&M problems. 

The municipality supplied us with only limited infor- 
mation regarding its planning for O&M needs. Municipal of- 
ficials advised us that they had planned to fund O&M for 
the new plant at the same level as that provided for the 
old plant. They stated-, however, that additional funds 
were needed, primarily to recruit and retain certified op- 
erators to make the tests and to properly supervise plant 
operations. 

PLANT 3--$230,702 

This secondary treatment plant, with an average flow 
of about 1.8 million gallons a day, was placed in operation 
in September 1966 and was inspected by the State, for FWQA, 
in December 1967. 
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The State rnspectnon report submitted to FWQA showed 
that all the 1963 conference recommendations had been met, 
except the makrng of drssolved-oxygen tests In the recelv- 
rng waters. The rnspectron report noted, however, that the 
extent of BOD and solzds removal was not considered ade- 
quate and that the plant would be requrred to install ad- 
vanced equrpment to provide for low-flow augmentation 
wIthIn 16 years. 

Durrng our January 1969 vrsrt to the plant, we noted 
that plant laboratory records were not current. The plant 
superintendent told us that he had been busy tralnlng a new 
operator and did not have time to perform all the labora- 
tory tests. The plant operator told us that the plant had 
not operated effectrvely since Its constructron because of 
the hrgh concentration of lndustrlal waste and the State 
inspector advrsed us that lnflltratlon from ralnwater con- 
trrbuted to the problem by overloading the plant and caus- 
ing sewage to bypass the treatment plant. 

Correspondence In the State files indicates that In- 
dustrlal wastes, hrgh In chrome content, may eventually 
cause damage to the plant If they are not pretreated. Also, 
plant-operating reports In the State fales showed that the 
plant was not meetztng the State standards for BOD removal. 

We revrslted the plant In September 1969 and found 
that a quaIlfred operator had not been provided to fill a 
recent vacancy. Overloading and lndustrral waste problems 
were still being experienced. 

Munlcrpal officrals told us that they had not been 
able to find a qualified operator and, as a result, no lab- 
oratory testrng was being done. The city mayor advised us 
that a consultant had been hired to help solve the plant's 
problems. He pointed out that, although the plant had been 
designed for 25 years into the future, it was having an 
overflow problem after only 3 years of operation. He ex- 
pressed the belief that the plant design might not have 
been adequate because eonsrderatron had not been given to 
the population growth which resulted from the constructron 
of an interstate hrghway through the city. 
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At the time of our vrsit, one of the companies whrch 
had been contrlbutlng to the plant's industrial waste prob- 
lems was constructing pretreatment faclllties. The city 
engineer told us, however, that the plant was having prob- 
lems with lndustrlal waste from a slaughterhouse. The city 
attorney stated that he did not believe the city could re- 
quire industries to pretreat their wastes. 

According to the city engineer, neither FWQA nor the 
State had provided lnformatlon to the city regarding the 
1963 conference recommendations or other informatlon con- 
cernlng the importance of provldlng for proper plant O&M. 

PIANT 4--$74,199 

This secondary treatment plant has an average daily 
flow of 16.9 mrllron gallons a day. The plant was placed 
In operation In 1967 and was inspected by the State for 
FWQA on December 18, 1968. 

The lnspectlon report showed that all the 1963 con- 
ference recommendations had been met with the exception 
that four of the nine required tests were not made at the 
recommended frequency. 

The plant-operating reports submltted to the State 
showed that the plant had not met the State standards of 
waste removal during any month of the 5-month test period 
that we selected for review. A State letter to the plant, 
dated December 26, 1968, commented that there was a need 
for Improvement In DOD and suspended solids removal. 

A prellmlnary englneerlng report estimated that 40 
percent of the plant's Influent would be from industrial 
sources. During our vrslt to the plant on March 25, 1969, 
the assistant plant superintendent told us that the plant 
had been experlenclng problems from large amounts of chrome 
and other plating wastes. The plant superintendent advised 
us that, although the municipality had an lndustrlal waste 
ordinance, It had never been enforced "because the city de- 
pends on industry for surv1val.l' 
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We revlsrted the plant on September 11, 1969, and 
found that the plant was still experlencxng problems with 
industrial waste. We observed that both the lnfluent and 
effluent were a dark-green color. The assistant plant su- 
perintendent explained that the lnfluent was green because 
a local industry was still releasing its chrome waste into 
the plant. 

Plant offlclals advised us that sometimes a meat- 
packing plant falls to pretreat Its wastes and that this 
causes operational problems. We noted that the weirs in 
two of the four settling tanks were clogged by solids and 
that the recexving stream was covered with foam. 

Plant offlclals told us that the State had stressed 
the importance of proper O&M at the tt;lme the application 
for a Federal construction grant was submitted and that the 
consulting engineer and the contractor had assisted in de- 
bugging the completed plant. 

PIANT 5--$121,920 

This secondary treatment plant, constructed In 1939 
and expanded with the aid of Federal funds in 1965, has an 
average daily flow of 1 million gallons a day. An FWQA of- 
ficial told us that FWQA did not make the inspection of 
this plant as required by FWQA's "Handbook of Procedures-- 
Construction Grants Program." For this size plant, the 
1963 conference recommended a mlnlmum of 6 hours a week of 
administrative supervision, two operators, and one laborer. 

During our visit to the plant In February 1969, the 
plant superintendent told us that the plant had one super- 
visor and two operators but no laborer. He stated also 
that records of laboratory tests were not marntalned. 

A State inspectxon report dated November 26, 1968, 
stated: 

"During the past eighteen months the quality of 
the effluent discharged from the *** Plant has 
progressively worsened to the point that *** the 
receiving stream has presented an unsightly 
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appearance for the past five months. Recently 
this office has received complaints of this un- 
sightly appearance *** which means that this con- 
dltion prevazls through the entire 15.1 mile 
stretch of [the receiving] Creek from the sewage 
treatment plant to the *** River and, after be- 
ing greatly diluted, is still noticeable in this 
4.6 mile stretch of the *** River. *** 

"During the past year, the city has made progress 
in rehabilitating the plant units and grounds. 
Through the years a lack of operational knowledge, 
together with neglzgent maintenance practices, 
the plant had detersorated virtually to the point 
of destruction. *** In spite of the efforts thus 
far exerted, the efflclency of the sewage treat- 
ment plant, based on the writer's observations 
and excepting the few brief periods when lndus- 
trLa1 wastes were being withheld from the plant, 
appears to be rapidly diminishing and ~111 very 
soon, if not now, reach the point at which It will 
be of no practical value towards fulfilling its 
intended purpose." 

A State official advised us that the portion of the 
State inspection report dealing with the deterioration of 
the plant concerned mainly that portion constructed In 1939 
as a Work Progress Admlnlstration proJect and not the ex- 
panded facilities constructed in 1965. 

During our visit to the plant, we observed that, for 
about 100 yards downstream from the outflow pipe, the re- 
ceiving stream was covered with 4 to 6 inches of foam and 
that the effluent was red In color and changed to black 
downstream. The plant superintendent told us that the un- 
sightly appearance was the result of tannery wastes being 
discharged to the treatment plant. 

We revisited the plant in August 1969 and observed 
dark-red influent pending on the trickling filter, foam and 
scum on the water in the chlorine chamber, discolored ef- 
fluent with a red appearance, and foam in the receiving 
stream. Plant offlclals had previously advised us that 
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the poor quality of the effluent and the resulting effect 
on the recelvlng stream were due to the tannery wastes, car 
wash detergents, and packlnghouse wastes, 

Plant offlclals also stated that the tannery had 
falled to properly malntaln Its lagoons and provide for the 
necessary pretreatment of Its lndustrlal waste. They fur- 
ther advised us that they did not enforce a sewer ordinance 
which would have prevented the lndustrlal waste problems 
from occurring at the plant because the city was afraid 
that It would force the industry out of business and thus 
cause the city to lose employment benefits provided by the 
Industry. 

Plant offlclals told us that the city had made plans 
to replace the plant and that the new waste treatment plant 
would be designed to handle both domestic and lndustrlal 
wastes. They said that the necessary funds for the new 
plant were to be provided by grants from FWQA and the Eco- 
nomic Development Admlnlstratlon and a loan from the De- 
partment of Housing and Urban Development. 

City offlclals stated that they had not planned for 
the required O&M of the present plant because they had 
thought that once constructed, waste treatment plants were 
more or less self-operating, They stated also that no 
guidance or assistance regarding the importance of provld- 
lng for proper plant O&M had been provided at the time the 
city applied for a construction grant by either the State 
or FVQA. They also advised us that they had not been fur- 
nished a copy of the 1963 conference recommendations. 

PLANT 6--$118,429 

This plant, a 0.35-mllllon gallon a day trlckllng- 
filter faclllty (secondary treatment), was completed on 
Narch 11, 1966, and was visited by FWQA In 1968. 

The memorandum of the FWQA vlslt to this plant noted 
that the effluent appeared to be untreated and that the 
plant was In extremely poor operating condltlon, generally 
to the point of being rendered Ineffective. The memorandum 
also stated that "the operator, who was aware that we were 
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to be in town, made himself unavailable" at the time of 
FWQA's visit. 

A State lnspectlon report, dated November 4, 1968, 
stated that the operator was not present, the flowmeter was 
not working, all processing units were black In color and 
odorous, g as was forming in the chlorine contact chamber, 
and the effluent was cloudy and odorous. 

An operator was not present during our visit to the 
plant in February 1969. A State official told us that, 
although the plant was experiencing some difficulty from 
infiltration, the maJor problem was staffing. We observed 
that all the untreated sewage was bypassing treatment but 
was being channeled through the chlorine chamber and Into 
the recelvlng stream. 

A State offlclal told us that this plant was staffed 
with one operator who contrrbuted about 5 hours a week to 
plant operations and that no trme was spent performing 
tests or malntalnlng records. The 1963 conference recom- 
mendations for a plant having a capacity of 0.25 million 
gallons a day provide for an operator to contribute 5 hours 
a week to laboratory testing and records. 

When we revisited the plant on August 27, 1969, the 
operator and two laborers were present and the plant was 
operating. The operator told us that the lnflltratlon 
problem stall existed. He told us also that neither the 
conference recommendations nor any other lnformatron had 
been furnished to the city by either the State or FWQA re- 
garding the requirements for proper operation and main- 
tenance of the plant and that apparently the city was not 
aware of what would be required to operate and maintain a 
sewage treatment plant. 

A city official told us that funds were not available 
to provide for increased staffing of the plant. He said 
that the city felt that it could not increase its water and 
sewage rates which were already very high. 
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In April 1970 a State official informed us that the 
bypassing of untreated sewage into the receiving stream had 
been stopped. 

PLANT 7--$72,133 

Additions and modifications to this secondary treatment 
Pla% now designed for a capacity of 0.1 million gallons 
a day, were completed in March 1967 and the plant was in- 
spected by FWQA in September 1968. 

According to the 1963 conference recommendations, the 
minimum requirementfor a plant having a capacity of 0.25 mil- 
lion gallons a day is at least a half-time operator. The 
plant supervisor told us that personnel spent about 9 hours 
each week operating the plant. 

State records showed that the plant had not met design 
standards of operating effectiveness for 4 months of a 
5-month test period and that records of laboratory test re- 
sults had not been provided to the State for 1 month of the 
test period, The plant supervisor informed us that he did 
not have enough trained personnel available to keep the 
plant operating efficiently, 

The FWQA inspection report dated September 1968 stated 
that the type of rock used as filter media in the trickling 
filter of the plant caused flooding over about 40 percent 
of the filter area. The report noted that the plant was not 
providing the degree of treatment required by the State and 
that the waste discharge permit required that the plant 
either be abandoned or upgraded. A State official informed 
us that the State-recommended abandonment because the plant 
was overloaded and the receiving stream was too small. 

During our January 1969 visit, the plant supervisor in- 
formed us that the above condition still existed and that 
the poor filter media were a factor which contributed to the 
plant's inability to meet State requirements. At the time 
of our visit, the secondary treatment portion of the plant 
was not operating because a distributor arm on the trickling 
filter had recently broken. 
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We revisited this plant In June 1969 and found that 

the distributor arm on the trickling filter had been re- 
paired and that the rock used as filter media had been re- 
placed. The plant supervisor informed us that the plant 
was then operating near the State standards and that the 
plant would meet the State standards If a full-time operator 
could be provided. A county offlclal advised us, however, 
that the county could not afford to provide a full-time op- 
erator at the plant. 

The plant supervisor told us that the then current plan 
was to phase out this plant by about June 1970. In a effort 
to consolidate plants, the county had planned to construct 
an interceptor which would transport sewage from this plant 
to another plant presently under construction in a nearby 
municipality. 

The plant supervisor advised us that planned funding 
for O&M of the plant, at the time of applying for the con- 
struction grant, was based on the level of costs incurred to 
operate the plant prior to the modiflcatrons even though 
the new plant was to be more complex than the old. He added 
that the county had planned to contrnue working the present 
employee the same number of hours as before and to utilize 
a laboratory at another plant for testing. 

A county official advised us that no information had 
been furnished to the county by the State or FWQA regarding 
the provisions necessary for proper O&M. He also stated 
that a copy of the 1963 conference recommendations had not 
been furnished to the county. 

PLANT 8--$61,901 

This tertiary treatment plant was placed in operation 
in 1966. An FWQA inspectron on June 14, 1968, showed that 
the plant had an average daily flow of 1.4 millron gallons 
a day. 

The 1963 conference report did not cover mlnlmum per- 
sonnel requirements for tertiary plants. But, for a lower 
level secondary treatment plant, equivalent in capacity, 
the report recommended a minimum of 6 hours a week of ad- 
ministrative supervision, two operators, and one laborer. 
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The EWQA lnspectlon report showed that the city had 
provided no admrnrstrative supervrsion, only one operator, 
and no laborer. In the area of laboratory controls, the 
report lndrcated that only four of seven tests recommended 
by the conference were being performed and that only two of 
the tests were being performed at the recommended frequency. 
The report noted that arrangements had been made to have 
testing done at another waste treatment plant in the vlcln- 
lty and that the operator had kept weekly Instead of dally 
laboratory records. 

State records of the plant's operatrons showed that, 
for a 5-month critical flow period In 1968, the plant falled 
to operate to desrgn standards for 2 months and that labora- 
tory test Information necessary to determine operational ef- 
fectlveness was not reported for another 2 months. 

The city engineer advised us that the city had allowed 
the operator of the exlstlng primary treatment plant to op- 
erate the new plant during the first year of operation. He 
stated that the operator was not qualified to operate the 
new plant but that the city had granted his request to do 
so because of his past record of over 40 years' service to 
the city in various capacities. This operator retired In 
July 1968 and the city engineer operated the plant until 
September 1968 when a new operator was hired. 

At the time of our vlslt to the plant in January 1969, 
the plant operator told us that, because he had no help, he 
often had to forego testing and preventive maintenance to 
make repairs. 

The city engineer informed us that water lnflltratlon 
In the old sewer system created an overload problem at the 
plant and that occasionally during the winter months, be- 
cause of the combined storm and sanitary sewer system, it 
was necessary to bypass up to three forths of the load dl- 
rectly to the receiving stream without treatment. In addl- 
tlon, he stated that the high volume of rnflltratlon diluted 
the sewage to a point where it was dlfflcult to keep the 
bacteria on the filter media alive, which resulted In re- 
duced plant efficiency. 
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We revisited the plant in June 1969 and found that it 

still had only one operator. The city engineer advised us 
that the plant operator had modified plant operations so 
that the plant operated as an activated sludge process in- 
stead of the designed trickling-filter process. 

He said that the redwood lath filter was designed too 
small to operate well as a trickling filter and the process 
modification had resulted in a significant improvement in 
the BOD and solid removal levels. 

In July 1969 the State inspected the plant and found 
that the treatment process was disrupted and that the plant 
was not functioning properly. This was attributed to the 
fact that the operator had gone on vacation the week before 
and an inexperienced person had been left in charge. The 
city engineer agreed with State personnel that an additional 
operator was needed but he stated that funds were not avail- 
able to hire more than a half-time laborer. The plant op- 
erator advised us that he believed two operators should be 
provided to assist him but that money was not available in 
the city's budget. The city engineer also advised us that, 
in terms of funding priorities, the sewage treatment plant 
was low on the list. 

The city engineer has stated that infiltration is still 
a problem but that the city has developed a comprehensive 
plan to replace the sewer system. 

The city engineer stated also that, in planning for 
plant O&M at the time of applying for the construction grant, 
the city neither requested nor received any guidance from 
either the State or PWQA. We noted that the consulting en- 
gineer's report referred to the 1963 conference recommenda- 
tions for O&M. The city engineer stated, however, that the 
city had not followed the recommendations in planning for 
O&N of the modified plant. He stated also that funding lev- 
els for plant O&i were based on funding-data shown in the 
consulting engineer's report. 
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This secondary treatment plant was placed In operation 
in 1966. The average daily summer flow is about 0.39 nil- 
lion gallons a day. 

For a plant of this size the 1963 conference recom- 
mended that three tests be made. However, the plant opera- 
tor stated that he did not know how to make more than two 
tests. Because reports of laboratory test results were not 
prepared by the operator, we were unable to determine whether 
the plant was operating effectively. County officials told 
us that the conference recommendations were not followed in 
planning for O&M. 

A July 1968 FWQA inspection report on the plant dis- 
closed that a comminutor for grinding incoming sewage and 
sight glasses for monitoring sewage flow in sludge-pump 
lines had not been provided when the plant was built. The 
report stated that rags and stringy materials were causing 
ineffective operation of the sludge pumps and that the ef- 
ficiency of the pumps could not be monitored because of the 
lack of sight glasses. 

At the time of our initial visit to the plant in Febru- 
ary 1969, the plant operator informed us that the commlnutor 
and sight glasses had not yet been ordered. The plant op- 
erator informed us also that the plant effluent was drs- 
charged into a lagoon designed to overflow into moats which 
would allow the effluent to evaporate or percolate into the 
ground. He stated, however, that, during periods of heavy 
rainfall, the algae growth in the lagoon overflowed into 
the moats and sealed them, thereby causing the moats to 
overflow into the surrounding area. The plant operator 
stated also that this problem had occurred in August 1968 
and that an additional moat had been constructed to help 
correct the condition. 

When we revisited the plant on July 14, 1969, the plant 
operator told us that, except for the condition of the moats, 
none of the above problems had been corrected. While we 
were at the plant, the sludge recirculation pumps stopped 
twice and had to be cleaned by the operator. The operator 
said he had to clean these pumps two or three times dally. 
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We also observed that sewage solids were floating on top of 
the clarifier instead of settling to the bottom. The op- 
erator told us that nearly all his time was spent cleaning 
the sludge pumps and pushing the solids down into the clar- 
ifier. 

A July 1969 State inspection report pointed out, in 
general,the same problems identified in FWQA's 1968 inspec- 
tion report. A State official told us that he had discussed 
the plant's problems with municipal officials and that they 
were willing to purchase the necessary equipment to correct 
the problems if the cost would not exceed $1,800. However, 
the State official estimated that the total cost could 
easily exceed $5,000. He said that he had also discussed 
these problems with the municipality's consulting engineers 
and they told him that they would visit the plant to study 
the problems further. 

OnMarch 20, 1970, a State official advised us that a 
screen would be installed temporarily to filter out solid 
materials and that a comminutor would probably be installed 
in 1971. 

County officials told us that they had neither asked 
for nor received any guidance from the State or FWQA in 
planning for the Om of the plant. They stated that plan- 
ning for plant C&M was left up to the county's consulting 
engineers and that the county relied upon the engineers' 
recommendations. We reviewed the O&M section of the engi- 
neers' report and found that it did not contain recommenda- 
tions regarding the personnel and laboratory controls needed 
for plant O&M. 

PLANT lo--$13,500 

This plant, a lagoon, was placed in operation in Sep- 
tember 1966 and was inspected by FWQA on July 1, 1968. It 
has a reported flow of .012 million gallons a day. 

The smallest plant covered in the conference recommenda- 
tions is a plant with a capacity of 0.25 million gallons a 
day. For that size plant, the conference recommended that 
three tests be performed and that 5 hours a week be spent on 
recordkeeping, 
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When we visited the plant in February 1969, the plant 
operator told us that he was not aware of any maJor O&M prob- 
lems. He explained that he had not been to a sewage treat- 
ment school, was not performrng laboratory tests, and was 
not malntainrng detailed records of operations. Because of 
the lack of laboratory tests and operating records, we were 
unable to determlne whether the plant was operating effec- 
tively. 

Essentially the same conditions exlsted when we revis- 
ited the plant in July 1969. The city mayor told us that 
any O&M planning would have been done by the consulting en- 
gineers. We noted, however, that the engineering report on 
the plant contained no information regarding plant O&i. 
The mayor also informed us that the 1963 conference recom- 
mendations had not been followed in planning for O&l needs 
and that he was not aware of any O&l guidance provided by 
erther the State or FWQA. 

The plant operator informed us that, although he had 
never attended any sewage treatment schools, It was not be- 
cause he was not interested. He stated that he would like 
to attend the State's annual operator training school but 
that the city would not pay his way. A city official ex- 
plalned that he felt that the plant operator was already 
able to properly operate the plant and did not need addr- 
tlonal training to do the job. 

PLANT ll--$250,000 

This primary treatment plant, with an average daily 
flow of 1.5 million gallons a day, was placed in operation 
In 1960, 

An October 1968 FWQA inspection report showed that the 
plant met the 1963 conference personnel recommendations but 
that three of the seven recommended tests were not being 
made and that another test was not being made at the re- 
quired frequency. Our review of the plant-operating reports 
submitted to the State showed, however, that the untreated 
sewage bypassed the treatment plant several hours each month 
during 1967 and 1968, State correspondence revealed that 
complaints had been received concerning chicken feathers and 
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entrarls floating on a lake and that the source of the waste 
had been traced to the treatment plant. 

During our vlslt to the plant In February 1969, the 
plant operator told us that feathers and other wastes from 
a poultry-processing facility had clogged the plant's clar- 
lfier. A State offlclal advised us that the operator's 
solution to the problem had been to periodically flood the 
wet well to wash the waste directly to the recelvlng stream. 

In July 1968 the State revoked the plant's 5-year per- 
mit and Issued a l-year permit with the recommendation that 
the city adopt and enforce a sewer ordinance to protect the 
plant and prevent stream pollution. 

During our vlslt to the plant In August 1969, we found 
that untreated sewage was not bypassing the plant and that 
the city council had passed an ordinance to control the dls- 
charge of waste from the poultry-processing plant. 

Amun~c~pal offlclal advised us that there were no rec- 
ords available to show the planning for O&M of the plant or 
how much guidance had been provided by the State or FWQA. 
He also stated that they did not have a copy of the 1963 
conference recommendations. 

PLANT X2--$92,502 

Thl-s secondary treatment plant, with an average dally 
flow of 0.70 mllllon gallons a day, was placed III operatson 
In 1965. A plant lnspectlon was conducted by the State for 
FWQA In September 1968. The lnspectlon report showed that 
the plant did not employ the half-time laborer recommended 
by the 1963 conference and did not make one of the recom- 
mended tests. 

A State offlclal told us that, shortly after the plant 
began operation, the need to heat the dlgester became ap- 
parent and that a heat exchanger and a reclrculatron pump 
were added to the plant. Munlcloal offlclals advised us 
that the pump had not functioned properly. According to 
these officials, the pump would not pass solid matter through 
the heat exchanger and back to the digester. Therefore, a 
constant temperature could not be malntalned to allow the 
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bacteria to perform its proper function. The operator told 
us that, since the digester was not working properly, no 
digester tests were performed and no data was available for 
preparing monthly operating reports. 

Information in State correspondence files indicated 
that odor had been a serious problem at the plant. A State 
official told us that sewage bypassed the plant for about 
2 months during the latter part of 1967 because coal had 
stopped up the clarifier. 

During our visit to the plant in July 1969, a municipal 
official advised us that problems were experienced with the 
recirculation pump all during 1967 and that the problems 
still existed. He stated that (1) the pump clogged and had 
to be cleaned daily by hand, (2) the contractor changed the 
pump impellers apparently to correct the problem, and then 
(3) in December 1968 the pump motor burned out. He informed 
us, however, that a new motor had been ordered. 

With regard to the digester heat exchanger, a State 
official told us that, prior to construction of the plant, 
the State had recommended that a heat exchanger be installed 
but the city had decided against it because the consulting 
engineer had said it was not necessary. 

Amunicipal official advised us that odor was no longer 
a serious problem at the plant. He advised us also that 
there was no information available to show the planning for 
O&i of the plant or the guidance received from the State or 
F'WQA and that the municipality had not been furnished a copy 
of the 1963 conference recommendations. 
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RECO-TIOEIS 
for 

MDzMuMPzRsoN3EL, LABoRAToEcoNTR0L, ANDRExoRDs 
for 

z4uMIcIPALwIs~~'pREc~~ WORKS 

lXTRODUCTION 

Experience has dernordrated the need for improved operation of domestic wastewater 
treatment plants This need has been denmnstrated throughout the full range of plant sizes 
although the tendency in general is more evident as the plant decreases in size 

Concurrent with the large nuder of new treatment plants placed in service since the 
inception of the Federal construction grants program in 1956 has been the increased awsxe- 
ness of these needs In many locations this construction program has brought to communities 
for the first time the responsibility of operating sna maintaining a wastewater plant For 
others it has increased capacity or provided for a higher degree of treatment. 

Increasing concentration of population in urban sxeas has caused changing needs for 
all. services in most communities. Increasing ama6 on stresms for water supply, recrea- 
tion, ana other uses have stepped up the requirements for wastewater treatment efficiency. 
In msw instances these requirements have increased without full realization by the 
communities. 

Therefore, to assist sll communities with new or existing treatment facilities toward 
a better understanding and execution of their reslzonsibilities, a minimum fsamework of 
control proceaures was dewpa These procedures provide a fundamental basis on which to 
begin. They also establish a basis on which to build toward further improvement. It is 
important to understand that these recommendations sre rmnimum at this time because the 
demand for higher degrees of treatment will increase as the population increases and 
urbanization trends continue 

J?hree fundamental components requirea in the consideration of aorlnd operating tech- 
niques for any waste treatment plant Bre: 
(3) records. 

(1) personnel, (2) laboratory control, and 

A plant must be staffed with certain personnel who are trained to cszry out the 
functions necessary to (1) obtain the degree of treatment provided by the plant design, an& 
(2) maintain and protect the comnunityfs investment in the physical plant, Even the 
s-lest treatment plant w3.ll not operate continuously or for long without supervision. As 
would be expected, the needs for more personnel ana personnel with mre complex training 
increase with the size of the facility as well as the degree of treatment for $xi.ch the 
plant has been designed. 

The only satisfactory and sure wsy to measure the degree of treatment being obtained 
is by adequate laboratory control, There sxe many procedures usea to measure plant per- 
formance They range from quite simple tests requiring only limited equipment and 
instructions to complex examinations requiring elaborate eqtipment an& considerable training 
to perform the tests and interpret the results. The procedure6 recommenaea here are 
intended to be consistent with the personnel recommended for the various sizes of treat- 
ment facilities and are 1ntendea to fit the minimum requirements f0ua necessary for the 
control of these worka. 

The third operating component discussea in detail here is the keeping of records. 
The need for accurate aa readily understandable records is necessary for local and State 
i3upervision, They also sxe valuable in guiding the operating personnel toma locating and 
solving operating problems. They comprise the only proof of performance and serve to 
justify aeCiBiOnSj expenditIITeS, and reCmenaatiOnS, They provide valuable,informatlon 
for release to customers and the public ad We critical documents in the event of any 
legal action. Training, experience, and consultation with others will further emphadze 
the value of well-kept records. 
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Ccrtaln asswnptlons necesssrlly were used as guides in developing these rcLommenda- 
tlons All recommendations are basic rmnzmum proposals and should be adjusted or expanded 
as the needs dlctste In the laboratory procedures the suggested tests sre intended to 
dt?l with a normal domestic wastewater treatment plant mth no unusual industrial waste or 
raw wa,terater pwnplng problems. A wastewater contribution of 100 gallons per capita per 
day was chosen to establish a relatronship between plant capacity and population In 
addltlon to the standard tests, several techniques used by operators as aids to plant 
control are also descrlbcd 

Consideration was given to the amount of time operating personnel can be allowed for 
m&lng the tests and for operatzng and ma~nt~rung the treatment plant This is necessary 
to prevent an undue econormc burden on a community The suggestions on time required for 
cperatlon of the vsrlous size plants ate based on studies of existing practice. The number 
of operators or laborers may need to be increased because of local conditions or other 
requrements 

To outline these rmrnmnm recommendations, it was necessary to select several kinds 
and slles of plants to represent the most prevalent condltlons of the size of the community 
being served These were srbltrarily selected and represent a cross section of the majority 
of plants now in operation or expected to be placed in operation The capacFties selected 
were 0 25, 0 5, 1 0, 5 0, and iO.0 MGD, and based on the assumed per capita wastewater con- 
tnbutlon, correspond to populations of 2,500, 5,000, 10,000, 50,000, and 100,000, 
respectively. For commuultles having populations and/or design conditions between the 
selected sizes (for example, a 0.75 MGD plant), quallfled mterpolation of the recommenda- 
tions ml1 be necessary. Quallfled in this instance means that the exact requirements 
should be some&here mttin but not necessarily precisely proportionate to the recommendations 
for tne plants mediately larger and smaller Where judgment is necessary, a tendency 
toward the recommendations for the Larger plant 1s desirable. 

Recommendations for personnel, laboratory control, and records follow for each plant 
size selected. 

PLAl'IT CAl?ACI!tY 0.25 MGD 

Personnel 

Very small comrn~tles seldom can afford more than a half-time or, at best, a 
single full-time operator at the plant during the normal five-day work week Amin~mumof 
one to two hours should be provided on Saturdays, Sundays, and holidays for sludge pumping, 
equpment inspection, and mimmum operational attendance Much of the operator's time will. 
be reqmred for routine operation of the treatment works and equipment malnt&nance. Time 
should be available, however, to perform minimum tests and keep necesssry records. Two 
hours per week should be sufficient for the tests and record keeping at primary plants. An 
estjmated five hours a week ml1 be required at secondary treatment plants 

Laboratory Control 

In a plant of this size, the operator should conduct the following tests 

(1) Settleable solids (Imhoff Cone) once or twice a week using grab ssmpl-es. 
The grab samples should be taken at a time of representative flow and 
should reflect vsrylng days of the week and hours of the day 

(2) Relative stablllty (metbylene blue) daxly, Mondsy through Fridw 

(3) Chlorine residual of effluent daily, Monday through Friday; twice daily 
when stream conditions requze 

(4) For activated sludge plants, in addition to the above tests, sludge index 
tests daily and a colorrmetrlc dissolved oxygen test weekly 
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Records 

Usuzdly personnel and time limitations will pemit the keeping of only tin&ml 
records. However, two types of records should be kept (1) a diszy-typz log showing a 
necessarily tide variety of useful and Fmportant information Such a8 unusual maintenance 
work, failure of a piece of equQment, accidents, unusual weather, flooding, bypassing, 
complaints, tisitors, etc.; and (2) a tabular recoFd showiog the obsemation or results of 
each laboratory test made and other amilable measmed data such as plant flow, volume of 
sludge, or time sludge pumped. Emphasis is placed here on the need for the operator to 
record the data available to him with strict regulsrity and in a form best suited to his 
schedule. 

PIANT CAPACITY 0.5 MGD 

Personnel 

A commmty of this size should be able to provide at least one full-time 
operator and one half-time laborer. With an activated sludge plant, the laborer should be 
full-time. A plant of this slee (other than activated sludge) probably will require about 
five hours a week to keep record6 and carry on the laboratory control procedures. In an 
activated sludge treatment plant, the time required would mcrease to eight hours a week. 

Laboratory Control 

For E plant other than actimted sludge the following tests should be codxte* 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Settleable solids (Dnhoff Cone) daily, Mom&x through Friday. Tests 
should. be made at vsryiug houps during the &y. 

Relative stability (methylene blue) daily, Monday through Fria%y. Tests 
shouldbemaae atvaryinghours during the m. 

Colorimetr1c @I of raw waste water occasional.ly. 

Chlorine resiaud of effluent daily3 ttice daily when stream conditions 
require. 

Tote2 solids of digested sludge occasionally and when the sludge is &ram 
to the dxying beds. 

pH of agested sludge occasionally and when the sludge is dram to the 
dryingbeds. 

For an activated 81-e plant the following tests should be conducted0 

(1) Settleable 6oliaS (Dnhoff Cone) daFly. 

(2) Relative stability (methylene blue) daily 

(3) Sludge index Mly. 

(4) Mixed liqwr dm0lvea 0w3en (colorime~~) daily, 

(5) a* aepth meafarements in primary ma secoMk3xy settling tanks daily. 

(6) pH of digested sludge when sludge is drawn. 

(7) Total solids of digested 81-e tiea sludge is drawn, 
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Records 

A diary should be kept similar to the 0.25 MGD plant,but with a full-time 
operator it should be more comprehensive. Regularity is emphasized. 

The laboratory control record also is slighw more detailed because of the 
additional tests specified and with a full-t-e Operator should be maintsined with ease. 
Consultation with State regulatory agency representatives, univereity personnel, md/or 
other experienced personnel, and attendance at short courses In his State will assist the 
operator to estabLi.sh and maintain suitable record.eq These records should be accurate and 
complete for the items specified. The and funk shouldbemade avallable to eUowthe 
operator to attend short schools, operator meetings, and to obtain necessary books and 
periodicals. Membership in organizations concerned with wastewater treatment problw 
should be encouraged. 

PTAKI? CAPACITY 1.0 MOD 

Personnel 

A 1.0 MGD plant should have six hours per week of administrative supervision, 
two operators, and one laborer. 

For primary and trickling filter plants approximately 15 hours a week will be 
needed for record keeping and laboratory tests. For activa%ed sludge plants the time 
rep,.I.red for record keeping and testing will increase to approximately 20 hours per week so 
that sufficient time is allowed for the added control procedures. 

Laboratory Control 

For primary and tr;rickling filter plants the following tests are specified. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

m 

(8) 

Settleable solids (Zahoff Cone) daily. 

Relative stability (methylene blue) daily, 

BODvs of raw waste, fux%l. effluent, and of such other components as 
possible once a week and preferably twxe a week. Samples should. be 
3-hour composites taken at 11 a.m., 12 noon, and 1 p.m. 

Supended solids of raw waste, final effluent and of Such other compo- 
nents as possible once a week and preferabw twice a week. Samples 
should be 3-hour composites taken at ll a.m.? 12 noon, and 1 p.m. 

pH of digested Sludge when drawn or when operating difficulties are 
experienced or anticipated. 

Total solids of digested sludge when drawn or when operating diffficulties 
are experienced or anticipated, 

Do of receiving stream at least tuice a week above and below the plant 
discharge, 

Chlorine residuals of effluent aaily3 twice dai&, when streem conditions 
require. 

For activated sludge plants the follouing tests exe specifledt 

(1) Settleable soluIs (ImhofY? Cone) Wly. 

(2) Relative stability (metblene blue) da%ly. 
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(3) 

(4) 

(51 

(6) 

(7) 
(8) 

(9) 

(10) 

w 

Records 

DID's of raw waste, final effluent, and of such other components as 
possible twice a week. Ssm$es should be 3-hour compoeltes taken at 
11 a.m J 12 noon, and 1 p.m. 

Suspended solids of raw waste, mixed liquor, and final effluent once 8 
week Samples should be 3-hour cowsites taken at ll a.m., I.2 noon, 
sndlpm. 

pH of digested sludge when drawn or *en Operating difficulties sre 
experienced or anticipated. 

Total solids of digested sludge nhen drawn or when operating difficulties 
at-e experienced or eaticipated. 

Depth of sludge in primery and fins.1 settling tanks daily. 

Sludge Index daily, 

Dissolved oxygen (colorImetric) of mixed liquor daily. 

Do of receiving stream at least twice a week above and below the plant 
discharge. 

Chlorine resicbml of effluent ddlyj ttice daiJy, when Stream conditions 
require e 

For a plant of this size considerable csre and technical competence is requLred 
in assembling and recording the data. Included in the supervision should be the under- 
atending and patience needed to interpret the control procedure carried on. To eatabl.lsh 
end maintain adequate records, some guidance will be needed from State regulatory agency 
representatIvea, university personnel, and/or other experienced individuals, TLme and 
funds shouldbe made available to allow the operator to attend short schools, operator 
meetings, snd to obtain necessary books and per-iodLce.le, ,Xembership in organizations 
concerned with wastewater treatment problems should be encowed. 

PLlmT CAPACITY 5.0 MGD 

Personnel 

A 5.0 MCD plant should have 2&1our attendance wfth a auperlntendent, 
4 operators, 1 maintenance man, and 1 laborer Approximately 40 hours per week should be 
devoted to records and laboratory control. For activated sludge plants it would be well 
to add 1 chemist and 1 additional laborer to the staff, 

Iaboratory Control 

Following are recommended test procedures for plants other than activated 
sludge: 

(1) Settle&&e soUds daLly. 

(2) Relative stability daLIye 

(3) Dissolved oxygen of raw waste, effluent snd receiving stream above snd 
below the plant discharge 5 days per week. 

(4) pH of raw waste and effluent 5 days per week. 
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(5) ROD's of raw waste and effluents 3 times per week on 24-hour composite 
samples. 

(6) Suspended solids of raw waste and effluents 3 times per week on 24-hour 
composite samples. 

(7) pH of digested sludge when drawn or aa necessary to co&rol digester 
operation. 

(8) Total and vo1atil.e solids of digested sludge when drawn or a6 necesssry 
to control digester operation. 

(9) g;zb;t; wL3t;indigested sludge when drawn or as necessary to control 

(10) Chlorine residual of effluent daily, twice daily when stream conditions 
require 

For activated sludge plants the recommendeatest procedures sre as foXl.ows. 

(1) Settleable solids aaily. 

(2) Relative stability or nitrates 5 days per week on 24-hour composite 
samples. 

(3) Dissolved oxygen of raw waste, effluent ana receiving stream above and 
below aischarge 5 days per week. 

(4) pH of raw waste and final effluent daily 

(5) ROD's of raw waste and effluents 5 days per week on 24-hour composites. 

(6) Suspended solias of raw waste and effluents 5 days per week on composite 
samples. 

(7) Sludge xndex daily on each shdt 

(8) Mixed liquor DO (calorimetric) aally on each shift. 

(9) Sludge depth in primsry and final settling tanks daily on each shift 

(10) pH of digested sludge when drawn or as needed to control digester 
operation. 

(IA.) Total and volatile solid6 of digested sludge when drawn or as needed to 
control digester operation. 

(12) Volatile acds of digested sludge when drawn or as needed to control 
digester operation. 

(13) Chlorine res~aual of effluent aally, twice aa,iu when stream conditions 
require. 

Record6 

The size of this plant makes It desirable to keep aaily records of all opera- 
tions - many of them on a shd't basis. With a f'ull-time superintendent and a staff of 
trained men, including a chemist in an activated sludge plant, there should be no 
tifflculty m maintaining the records In a highly competent manner. The specifies person- 
nel should assure the Interpretation and use of the contzd information in such a way as 
to obtain the maximun treatment efficrency 
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Since this falls in the Lerge plant category there may be considerable flexi- 
bility in the form of records end various control procedures. In addition to the recorded 
laboratory control and diary-Spe log information, tad.6 plant mey need to record a number 
of other determinations, Some of these might include eUe.linity, ORP, heavy metals, or 
certain components indicative of perticuler industrial waste problems. 

Time end funds should be made available to aUowthe superintendent and 
operators to attend short schools, operator meetings, and to obtain necessary books and 
period.icals. Memberships in organizations concerned with wastewater treatment problems 
are desirable. 

There are frequent needs to record other information which contributes markedly 
to the control procedure. Some of these data include the following* 

(1) Weather and wxnd direction in the event of odor problems. 

(2) In addition to the raw waste flow, a record of bypassing. 

(3) AmoUnt of course solids hendled, i e., grit screening, dried sludge 
hauled from beds, or sludge removal. fYom digesters. 

(4) Pr~mery end secondeq settling tank cleanup - hours of hosing or 
skimming ana/or maintenance, etc 

(5) Trickling filter maintenance - nozzle cleaning, dosing or recirculating 
pump operation, humus sludge pumping to primary tanks, etc 

1 (6) Activated sludge operation - air 'palume end blower operation, volume of 
sludge return ana waste, replacement or cleaning diffusers, etc 

(7) Sludge handling - in addition to volume of sludge pumped and time, such 
information as amount of recirculation or transfer of d&eBted sludge, 
gas mixing;, SupernatanL withdrawal, final sludge to dry~ngbeds or filters 
disposal of sludge from beds, conditioning chemicals for fLlters, 
incineration, etc. 

Records of the above operations may be kept in a form most convenient to the 
buperintendent. Because of the wide varlatlon in plants of this size and individual needs, 
the way these records 8se kept will wry considerably. 

PLANT CAPACITY 10 0 MGD 

Personnel 

A 10 0 MGD plant should have a superintendent, a chermst, 6 operators, a 
maintenance man, and 2 laborers A plant of this size should be completely staffed end 
conduct all tests needed for operation end industrial wastes studies. 

Laboratory Control 

Required test procedures for plants other than activated sludge are 

(1) Settleable solids daily. 

(2) Relative stability daily. 

(3) Dissolved oxygen of raw waste, effluent and receiving stream above and 
below discharge 5 days per week. 

(4) pH of raw Qaste and effluent daily, 
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(5) ROD's of raw waste and effluents daily, Monday through IFrIday, based on 
2khour compowte samples. 

(6) Suspended solids of raw waste and effluents daily, Monday through FridaJfz 
based on 2b-hour composite samples. 

(7) pH of digested sludge when drawn or a8 needed to control digester 
operation. 

(8) Total and volatile solids of digested sludge when drawn or aa needed to 
control digester operation. 

(9) Volatile acids of dIgested sludge when drawn or as needed to control 
digester operation. 

(10) Chlorine residuals of effluent daily, twice daily when stream conditions 
require 

For an activated sludge plant the required test procedures are 

(1) Settleable solids daily. 

(2) Relative stabill* or nitrates daily on 2b-hour composite sam@es. 

(3) Dissolved oxygen of raw waste, final effluent and recelting stream above 
and below dzchsrge 5 days per week. 

(4) pH of raw waste and final effluent dally. 

(5) ROD's of raw waste and effluents daily, Mondsy through F~?&dsy, on 
24-hour composite -es 

(6) Suspended solids of raw waste and f1ns.l. effluents dally, Monday through 
Frday, on 24-hour composite samples 

(7) Sludge index dally on each shift Solids should be determined in con- 
Junction with the RGD and suspended solids determinations 

(8) Mixed liquor DO (colorlmetnc) dally on each shift 

(9) Sludge depth In primary and final settling tanks dally on each shift, 

(10) pH of digested sludge when drawn or as needed to control hgester 
operation 

(l-l.) Total and volatrle soXids of digested sludge when drawn or as needed to 
control dkgester operation. 

(12) Volatile acids of digested sludge when drawn or as needed to control 
digester operation 

(133 Chlorine resrdual of effluent daily, tw-ice daily when stream conditions 
reqmre 

Records 

The comments on records for the 5.0 MGD plant also apply to the 10 0 MGD plank, 
The adnunistrative personnel should select the record style best suited to their specific 
needs. Many more items of control data a&o may be desirable, based on the superintendent's 
Judgment and. on specml conLtions. 
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With a larger staff the 10.0 MGD plant w be able to c%rry on special projects 
beyond that possible in the smaller plants. Such projects mey include special etudies on 
lnaustrial wastes or operational research projects. These projects may result in published 
information which cau be valuable to mauy others tith 8lndles problems. 

A plant of this size normlly is expected to produce an annual operating report 
containing comprehensive records of the year's activities ad performance. This procedure 
enables the superintendent to transform the daily records into summary and uuusual 
information which is quite helpful to othera. 

DISClJSSfON 

Ldoratory Control and Personnel 

It is emphasized that all recommendations for labom~tory analyses and personnel 
are minlmum. When specie3 problems such ae industrial wastes exist, where the availability 
of traima personnel permits, or when special treatment atandmds me require&, it msy be 
advisable or necessary to smend the recomendations toward more detailed contml. Consul- 
tation x$th the responsible State agency or other appUcable control sgency XllJ. determine 
the extent of these requirements. 

The same controllIng factors will determine personnel needs in exce6s of those 
recomended, !l%ere mqr be instances where 10cs.l conditi0ns, special pmplng requirements, 
or special treatment problem till make It necessary to increase the staff, by uW.lizing 
additional operators, chemists, and/or laborez% 

In addition to consultation with inditiadla and use of available publishes 
information, the superintendent and/or operator will find the short courses offered in his 
State of great benefit. Fromthese courses comemuchofthe fun&mental information and 
a&ailed assistance most valuable to the operator in carryd.ng out his daily job. Member- 
ship in and attendance at meetings of organizations concerned tith wastewater treatment 
mblems also are integral. to the operating persomelts beat performance, Regulm use gf 
comprehensive guises for operating practice is stm@y recomendedo w uidng such 
reference6 the operator wtske advantage of the experiencea of T &hers with sirnils 
problems. 

There are several general comments on laboratory control whLch are considered 
both explanatory and pertinent to the sound application of the minimum recommendations. 
These includer 

(1) !Che settleaWe skids test using the Znhoff Cone 18 the basic control 
test ana in masy respects is the most valuable of dLl. Its simplicity 
an& ease of interpretation make it suitable for the smallest plant. By a 
visual indication a ready compwative evaluation of a plant's performance 
w be obtained, Daily use is highly &six-able where possible. 

(2) The relative stablllty test using metbylene blue is recomended for 
trLdsl.ing filters and even for activatea sludge because of its simplicl~ 
and its Lndlcation of nitrates in the final effluent. The relative 
degree of stabilization of the wastewater is thus apparent, 

(3) Where sludge digester capacity is l.iW.tea, @I, volatile acids, axu3 
alk.alinityshoula be detennineaas oftenas necesssxyto coatrol 
dlgester operation. 

(4) Because of the time involved io conducting the tests, the frequency of 
determining ROD's and suspended solids of the raw waste, settled waste, 
an& final effluent is 1Fmited to the recommendations of once or twice a 
week for the 1.0 MGD plant to 5 days a week for the 10.0 MOD plant More 
frequent d&erninations for the smaller plant are desirable if possible 
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(5) 

(6) 

(7) 

Records 

For activat&l sludge control there should be frequent tests for depths 
of sludge blanket, not only in final settling tanks, but also in prima3y 
tanks, because of the importance of solids control in the aeration tanks. 
These measurements also may be used with equal success to control sludge 
pumping from primsry tanks or return and wasting of slu&e from activated 
sludge final settling tanks. 

For controlling dissolved oxygen in the mixed liquor, the operator may 
collect the sample (fixed by copper sulfate solution), settle and siphon 
off a clesr sample into a k-02. bottle, add manganous sulfate, alkali, 
and acid, and compfue the yellow iodine color with color standards made 
with K&O7 and C&X2; 0.5, 1 0, 4 0, and 6.0 mg/l This is a control 
test - not a precise laboratory titration, but is valuable for rapid 
control 

When making the mixed liquor settling test, the volume settled at both 
5-min. and the 30-min. intenral should be recorded. If the sludge 
vdume index is 100 or less the solids level at the 5-min. time will be 
about twice the level at 30-min. settling. As the sludge volume index 
rises above 100 the 5-min. settling will show a level considerably more 
than twice the 30-tin. level By this means a rough approximation of an 
mdex above 100 indicates the approach of operating difficulty. 

The need for regular and accurate records is outlined earlier in the recomm2n- 
aat1ons The records outlined here also are minimum recommendations. Obviously, the 
smallest plant cannot be expected to keep an elaborate set of records, however, it is fsr 
more useful to have excess information than none. 

The operator should leesn to record the observations and data available to him 
in the most orderly manner possible. m of the smaller plants record all information 
in a log book, others on tab$Lar sheets. As the size and complexity of the plants increase 
many find it desirable to orgamze the records into separate sheets for treatment ccssp~- 
nents, such as preliminary and prMary treatment, trickling filters, activated sludge units, 
final settling, sludge handling, laboratory record.s, etc EKperience and guidance from 
State regulatory agencies, university personnel, published Information, and other 
rndlvlduals and organizations will assist the operator in adopting the physical type of 
records best suited to his particular needs Above all, he should be faithful in 
recording the information avallsble to him 

Adopted by the Conference of State Sanitary Engineers at their 38th Annual Meeting 
June 1963 
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EXECUTIWE OFFICE OF THE PRESIDENT 

COUNCIL ON ENVIRONMENTAL QUALITY 
WASHINGTON, D C 20575 

MJQ~ 13, 1970 

Dear Mr. Voss 

Thank you for your letter of March 2, 1970, attaching the General Accounting 
Office’s proposed report to the Congress on the need for approved operation 
and maintenance of munlclpal waste treatment plants 

Your report represents a most thorough effort on an important subJect 
No matter what level of funds are made available for the construction of 
new treatment facllltles, we cannot achieve our water pollution control 
goals unless these and exlstlng plants are properly operated and maintained. 

As your report notes, the President’s message on the environment recognized 
the problem of poor design, and operation and maintenance of waste treat- 
ment facilities. The President’s message indicated that Federally assisted 
treatment plants would be required to meet prescribed design, operation 
and maintenance standards, and be operated by State-certified operators. 
Those regulations discussed in the message would also require industrial 
pre-treatment of waste. We believe the President’s recommendations, 
coupled with some of the additional recommendations made by the General 
Accounting Office, will help achieve a better investment of Federal, State 
and local funds and higher levels of water quality 

We thank you for this opportunity to comment on your report 

Chalbman 

Mr Allen R. Voss 
U S. General Accounting Offlce 
WashIngton, D.C 20548 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D C 20240 

APR 9, 1970 

Mr. Allen R. Voss 
Associate Dxector, Clvll 

Dlvlslon 
General Accounting Offxe 
WashIngton, D. C. 20.~48 

Dear MY. Voss. 

The Department of the Interior has revxewed your draft report to 
the Congress entitled "Need for Improved Operation and I%xnte- 
nance of Munxcxpal Waste Treatment Plants, Federal Water Pollution 
Control Admlnxtratlon, Department of the Interior and 1s In 
substantial agreement with its fuldmgs. Included in the report 
are references to Departmental actions underway that are directed 
toward vnprovlng the operation and maxttenance of waste treatment 
plants. 

Attached 1s a copy of a proposed amendment of 18 CFR Part 601 
appearing in the i%xch 31, 1970, Federal Register. We are confl- 
dent that 18 CFR Part 601.35 Inspect3ons wLl.l further strengthen 
the Commlssloner's authorxty to lnltlate solutions to the oper- 
atlon and maintenance problems cxted on page SIX of your report. 

We appreciate the opportunity to have reviewed the report m 
draft. 

Sxxerely yours, 

(&ijizC*& 

Enclosure 
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6346 

Federal Water Pollution Control 
Admmlstratron 

t 18 CFR Part 601 1 

GRANTS FOR CONSTRUCTION OF 
TREATMENT WORKS 

Nohce of Proposed Rule Makmg 
Notice is hereby given that the Secre- 

tary of the Interior pursuant to the au- 
thority m set 6 ‘70 Stat 503 as amend- 
ed 33 USC 466e proposes to amend 
Subpart B of Part 601 by addmg five new 
sections tz~ that subpal t and by amend- 
ing one of the se&Ions m that subpart 

The proposed amendments are mtend- 
ed to -provide greater assurance that 
treatment works for which Federal A- 
nancial assastance 1s provided under this 
subpart will more effectively enhance and 
improve the quality of the water into 
which such treatment works will dis- 
charge To achieve thiT greater assur- 
ance the CornmissIoner proposes to re- 
quire That treatment works be mciuded 
m a basin-wide plan for pollution abate- 
ment that the treatment works be m- 
eluded in a metropohtan 01 reglonaJ plan 
ior pollution abatement and that the 
treatment works be ouerated in conform- 
ance pnth reqmrem&ts relating to the 
treatment of mdustiral saste and that 
such treatment worhs be deslgned and 
oenodicallv msoected $0 as to achieve 
&3c:ency &ormmy and effectlvcness 

Interested persons may submit in trip- 
licate written data views or arguments 
in regard to the proposed regulations to 
the Secretary of the Interior Washing- 
ton DC 20240 All ielevant mateiial 
received not later than 45 days after 
pubhcation of ths notlce will be con- 
siderpd 

Subpart B would be amended by add- 
ing the followmg new sections as follows 
8 601 32 nasm ron~rol 

(a) No grant shall be made unless the 
Commissioner determmes based on in- 
formation the State or where appro- 
priate the interstate agencv for the 
areas within their respective Jurlsdm- 
tions furrushes to hnn pursuant to para- 
graph (b) of this se&on that a proJect 
1s included in an effective basm-wide pro- 
gram for pollution abatement 

(b) In reaching such determination 
the Comrmssioner may reqmre mforma- 
tion in such manner as he prescribes 
concerning the total basin program or 
portion thereof as he deems adequate to 
evaluate the effectiveness of the proJect 
Such information shall be furnished 
wlthin 1 year of the date of the Com- 
rmssioner s request. for such mformatlon 
l’he CornmIssioner may extend lti 
penod for proper cause For this purpose 
the affected river basin saeers shall be 

deemed not to include any waters out- 
side the State in which the project is 
located but. shall m&de waters m an- 
other State If an mterstate agency has 
Jurlsdlction of the additional affected 
basm waters 

(1) Sources of golbtzon An identlfi- 
cation list of all significant waste dis- 
rharges mumcipal industrial agncti- 
tural and others 

(2) Volume of dzschargc The average 
dally volume of discharge produced by 
each waste discharger Coolmg water or 
cooling water whch IS contammated by 
mdustrlal waste or sewage shall be re- 
ported separately Storm water and run- 
off and mured storm vater and sewage 
shall be identified and remi ted sepa- 
rately 

(3) Character of efluent The InaJor 
characteristics of each such waste dis- 
chalge together with a measurement of 
their relative qtlcngth or concentrations 
mcludmg but not hmlted to 
ROD 6 mg, 1 
Color __ Platmum cobalt 

Scale 
Turbidity Jackwn candle 

scab? 
Solids 
Toxic sub&w - 

mg/1 
--- _ - 

MetalIons- _ _ 1ng4 
Fluorides~ 
Dissolved sub&we- 

- mzl 
PPm 

Temperature c 
PR _ - 
Radlonctwlty c?,l 
Chlorides mg 1 
Nutrients _ _ _ _ mg 1 

(4) Present treatment A brief de- 
scriplIon of the tvpe of treatment being 
given by each dlschalger together ulth 
a statement of the depree of treatment 
currently being achieved 

(5) Water pualzty e#ect A brief de- 
scription of tne effect of diachalges and 
abatement pi actices upon the qualit) of 
the water in the basin and the antics- 
pated effechvenesb of the proposed P~OJ- 
ect in improving the quahty of the water 

(b) De~CcZl~d abatement program 
Ident!fy all vaste dzschaiges for which 
present, treatment is lets than requned 
by standards or ahlch w111 degrade 
water quality beloa standalds Fol each 
such dlschargei so identified furnish an 
abatement schedule contammg the 
followmg 

(11 Level of treatment to be required 
expressed in percentage of reduction of 
BOD and any other slgmficant param- 
eteis required pursuant to applicable 
Federal State and intelstate laws regu- 
lations and orders 

(11) Volume of flow for which waste 
treatment facihties wrll be designed 

(iii) Estimated completion dates for 
prehmmary plans fol final design for 
construction and for operation of waste 
treatment facdltles 

(iv) E&mated cost of design and con- 
struction if available 
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tc) If the proposed proJect 1s not in- 
cluded in an elective basin-wide pro- 
gram for pollution abatement and the 
Commissioner detkrmlnes that such 
project will nevertheless effectively con- 
tribute to tli6 improvement of the 
quaMy of the water in the basm he may 
waive the lumtatlon of paragraph (al 
of th% sectlon In making his determi- 
nation the Commissioner mav reqmre all 
or a part of the information identlfled m 
palsgraph tb) of this section 

Cd) The Commlssloner s dlscietion m 
determmmg the deslrabilit> of any PIOJ 
ect shaU not be lnmted by any provision 
of any basin-wide abatement program 
pursuant to this se&on 
§ 601 39 Rr-~on~l nnd ~nc~ropnl~~nn 

plan 

(a) A grant for a prolect shall not be 
made unless the Commissioner deter- 
mmes that such plo]ect is included in 
an effective metropolitan or regional 
plan developed or in the process of de- 
velopment and cerWied by the Gov- 
ernor LCS being the ofMa pollution 
abatement nlan develoaed or in the 
process of development -for the metro- 
polltan area or region within which the 
proJect 1s proposed to be constructed 

(h) In reachmz such detelmmation 
the Commissionershall consider whether 
such plan adequate& takes into accounp 
anticipated growth of population and 
economic activity with refmence to tune 
and locatlon present and future use and 
value of the uaters wlthm the plannmg 
aiea for water supplies propagation of 
fish and u!ldllfe recreational aurooses 
881 Icultural mdustrlal and ot&r ieg*tL- 
mate use=, adequacy of the v,&e col- 
lection systems m the planning akea with 
reference to operation maintenance and 
expansion of such systems combinat!on 
or mtegration of waste treatment facllr- 
ties mto a waste treatment system so as 
to achieve efficiency and economy of 
such treatment practicality and feasi- 
blhty of treating domestic and mdustrml 
waste m a combined waste treatment 
facdity or integrated waste treatment 
ssstem need fox and caaacitv to deal 
hth waste from sewers- wh;rh carry 
storm water 01 both btoim water and 
sewage or other vasbs aaste dlj- 
charges presentls m or anticipated for 
the planning area effect of the proposed 
waste treatment facility upon the qual- 
ity of the water wlthin the pIanmng area 
with reference to othei waste discharges 
and to applicable water quality 
standards 

(cl If the proposed project IS not in- 
cluded m an effective metropolitan or 
regional plan for pollution abatement 
and the Comnussioner determmes that 
such proJect will nevertheless effectively 
contribute to the improvement of the 
quality of the water in the metropohtan 
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PUOPOSEO RULE MAKING 

area or region he may wtuve the Ifmita- 
Man of parsglaph (a) of this section 
In makinrr his determination the Com- 
missioner may require all or a part of 
the information identified in paragraph 
(b) of this section 

(d) The Commissioner’s discretion in 
determining the desirability of any 
project shall not be limited by any pro- 
vision of any metropolitan or regional 
plan pursuant to this sectron 
5 GO1 34 Industrml waste treatment 

(a) No grant shall be made for any 
proJect if smh proJect is included in a 
waste treatment system determined by 
the Commissioner to be intended to treat 
industrial waste rather than the wastes 
of the entire commumty metr0Polftan 
area or region concerned For purposes 
of thxs sectron w&e treatment system’ 
means one or more treatment works 
which provrde mtegrated waste disposal 
for a community metropobtan area or 
region 

(b) If industrial waste is to be in- 
cluded 111 tht waste treated by the pro- 
posed prolect the apphcant shall as- 
sure the Commissioner that such ap- 
plicant will require pretreatment of 
mdustrial waste which would rf un- 
treated be detrimental to the treatment 
works or its proper and efficient opera- 
tron and maintenance or wdl other- 
vnse prevent the entry of such waste into 
the treatment plant 

(c) Where mdustrral wastes are to be 
treated by the proposed ProJeot the 
anohcant shall assure the Commissioner 
t&t it has or will have in effect when 
the project wdl be operated an eqmtable 
system of cost recovery Such system of 
cost recovery may fnclude user charges 
connection fees or such other techmques 
as may be available under State and 
local law Such system shall arovide for 
an eqmtable asse&ment of costs whereby 
wch assessments upon dischargers of 
mdustnal wastes correspond to the cost 
of the waste treatment takmg into 
account the voIume and strength of the 
industrial dome&c commercml wastes 
and all other waste dlsoharges treated 
and teohmques of treatment required 
Such cost recovery system shail produce 
revenues In proportion to the percent- 
age of mdusttil wastes proportionately 
relatrve to the total waste load to be 
treated by the prorect for the operatron 
and mamtenance of the treatment 
works for the amortrsatlon of the appli- 
cants indebtedness for the cost of such 
treatment works and for such additional 
costs as may be necessary to assure ade- 
quate waste treatment on a contmumg 
basis For purposes of this section m- 
dustrial waste shall mean the waste 
discharges (other than domestic sewage) 
of industries identilled m the Standard 
Industrial Classification Manual Bu- 
reau of the Budget, 1987 as amended 
and supplemented under the category 

Divrsron D-Manufacturing ’ and such 
other wastes as the Commissioner deems 
appropriate for purposes of this section 
g 60135 Pnapecllons 

No grant shall be made for any pmj- 
ect unless the applicant assures the 

Commissioner that the Stat? Water’ 
Pollufhn Control Agency will inspect the 
treatment works not less frequestlywIan 
annually for the 3 years titer such 
treatment works are constructed and 
periodically thereafter to determine 
whether such treatment works are oper- 
ated and maintafmd in an efi?omnt 
economic and effective manner and ib 
accordfmce wita such refmfmmenta as’ 
the Commissioner from time to trme mav 
publish concerning methods techmques 
and practmes for economic e&jent and 
effectrve operation and maintenance of’ 
treatment works 
5 60136 D&p 

No grant shall be made for any pro]- 
ect unless the Commrssloner determmes 
that the proposed treatment works are 
designed so as to achreve economy 
efRaency and effechveness m improv- 
ing the quality of the water into which 
such treatment works WIU discharge 
and that the apphcant wdl meet such 
reqmrements as the Comnussroner may 
publish from tune to time concerning 
treatment works design so as to achieve 
efaciency economy and effeotlveness m 
waste treatment 
§ ho1 25 CAmended 

Subpart B would be further amended 
by adding to subsection (cl of 0 60125 a 
new subparagraph (3) as follows 

(3) Such pro]ect rs included m a 
basin-wide program for pollutron con- 
trol m accordance wrth 5 60132 and 
such project IS included in a metropoh- 
tan or regional plan for pollution abate- 
u%nt in accordance with S 60133 of thus 
Subpart 

Subpart I3 would be further amended 
by renumbermg the exlstmg subpara- 
graph (3) of 9 60125(c) as subpara- 
graph (4) and by changmg the refer- 
ence to subparagraph (31 m the provrso 
followmg such subparagraph (3) to 
subparagraph (4) 

Dated Marrh 24 1970 
WALTER J HXCKEL 

Secretary of tlte lntertor 
[FR Dot 70-3812 Flied rddar so 1970 

B47am] 
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March 26, 1970 

United States General Accounting Office 
Civil Drvlsron 
Washington, D. C. 20548 

Attention Mr. Allen R. Voss 
Associate Director 

Gentlemen 

Re* Proposed Report to the Congress,Meed 
for Improved Operation and Maintenance 
of Municipal Wastewater Treatment Plants 

This acknowledges your letter of March 2, 1970, together with an 
enclosed copy of subJect report. 

The report notes that to a large degree the plants are not meetrng 
the "Recommendations for Minunum Personnel, Laboratory Control, and 
Records for Municipal Waste Treatment Works" (Appendix III of the report). 
The State of Indiana has not adopted the "Recommendations" as requirements 
but does consider them as a useful guide, efforts are berng made to obtain 
adequate operation and maintenance at all plants. 

The data on Indiana plants covered by the report are considered 
essentially factual at the time of the investigations, however, improve- 
ments to these facilltxes have sznce been made. We believe the improve- 
ments can be attributed to the requirements and insistence of this office 
that the munlcipallties proceed with improvements necessary to provide a 
satisfactory effluent to meet Water Quality Standards in the receiving 
waters. 

The report indicates that requirements for insuring efficient operation 
and maintenance were limited at the time the Federal construction grants were 
being considered. The Stream Pollution Control Board has established Water 
Quality Standards and has the authority to enforce abatement of pollution 
sources. The Certification Act of 1967 Implemented by tne State Board of 
Health provides that all sewage treatment plants in the State wtll be 
operated by a certified operator. This provides addltional means of ob- 
taining effective operation and maintenance. Thrs Act also requires 
industrial waste plants to have certxfied operators, industry has recently 
shown a marked improvement in their cooperation. The certification program 
is slowed by a shortage of qualified personnel. 
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United States General Accounting Office March 26, 1970 

This Board has sponsored on-the-job training under a National 
Contract. The Indiana Vocataonal Technical College is presently 
providing this training in a 440week school for a total of 88 students 
at four locatxons throughout the State. ThLs plus other tram@ offered 
~1.11 help meet the need for additional qualifred operators. 

This office generally concurs with the "Recommendation@ proposed 
on page 12 and 13. We believe the states are in the best position to 
control the operation and mamtenance of municipal wastewater treatment 
plants, 

Technical Secretary 

.YCRrleger/lbl 
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fRANKFORT, KENTUCKY 4OEQI 

April 7, 1970 

Mr Allen R. Voss 
Associate Dlrector 
Unlted States General Accounting Offlce 
WashIngton, D.C. 20548 

Dear Mr Voss 

Re Review of draft copy of GAO 
report on "Need for Improved 
Operation and Maintenance of 
Munxlpal Waste Treatment Plants. 

It must be understood that the followxxg remarks apply only to that 
portion of the report which pertaxns to the Commonwealth of Kentucky 
because that 1s the only area In whxh we are quallfled to speak 

The staff of the Kentucky Water Pollution Control Commxslon was happy 
to have the opportunxty to revxew the above referenced report. ThlS 
offlce has long been aware of the need for improved operation and maln- 
tenance In waste treatment facilities. Quallfled operators are necessary 
to properly operate and marntaln a waste treatment plant and the GAO 
report 1s correct when rt states that waste treatment plant operators' 
pay, prestige and training must be upgraded before the shortage of quall- 
fled operators can be overcome 

There are several aspects of thrs report that are very dlsturblng to this 
office because It appears that the facts have been distorted. 

1 In Kentucky fifteen plants were selected, their records 
thoroughly reviewed and vlslts to each of the fifteen 
plants in Kentucky were made Jointly by representatives 
of GAO and this office Of the fifteen plants vlslted, 
the two plants experlenclng difficulty In producxng a 
satisfactory effluent were selected to be thoroughly 
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dlscussed In the GAO report, leaving the lmpresslon 
that all plants In Kentucky were not producing an 
effluent whose quality was sufflclent to protect the 
receiving stream Why 1s It the GAO report did not 
mention that In the oplnlon of our engineers thirteen 
of the plants in Kentucky were producing a satisfactory 
effluent which did protect the recelvlng streams? In 
other words, the effluent quality of the thirteen plants 
we are speaking of was the quality for which the plant 
was designed to produce. 

2. One of the Kentucky plants mentloned In the report as 
being unsatisfactory was at the time of the GAO visit 
being investigated by this Commlsslon to deterrmne what 
legal actlon would be required to get the plant In proper 
operation This fact was brought to the attention of the 
GAO investigators. 

3. On Page 34 of the draft, a portion of a State report has 
been quoted. That portion dealing with the deterloratlon 
of the plant speaks mainly to that portlon constructed m 
1939 as a WPA proJect and not the expanded facllltles of 
1965. 

4. In addltlon to the operator tralnlng courses llsted in the 
report, Kentucky has conducted lndlvldual tralnlng sessions 
for laboratory procedures on an as needed basis. Also 
Kentucky does have a natlonal contract from the PWPCA to 
upgrade forty plant operators through a 44 week training 
course being conducted In Lexmgton, Kentucky. 

The other example from Kentucky listed In the report In detail was bypass- 
Ing for no legltlmate reason. This sltuatlon has been corrected. 

The report does not bring out In slgnlflcant detail the fact that the 
primary function of the waste treatment plant 1s to produce an effluent 
that will protect the recelvlng stream Kentucky law dictates that each 
plant will have at least one certlfled operator and that the effluent 
~111 meet the design requirements of the plant. If the effluent 1s satls- 
factory, legal actlon cannot be taken regardless of how few or how many 
people are operating the treatment plant If the plant has at least one 
certlfled operator Kentucky does have the capablllty of determlnlng 
whether a plant 1s functlonlng properly. The staff of the Kentucky Water 
Pollution Control Comrmsslon does have the expertise to help plant opera- 
tors solve unusual operating problems 
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In summary let us point out agaln that of the fifteen plants vlslted In 
Kentucky, thirteen were producing satisfactory effluents In the oplnlon 
of state engineers accompanying GAO Inspectors. Two plants were not 
and these were the two covered m great detail In the report. If this 
same policy was applied to the other states under review then to say 
the picture 1s dlstorted 1s putting it rmldly. A layman reading this 
report would assume that the money spent on these proJects was wasted 
and no real benefit to the Improvement of water quality in the states 
under review had been accomplished by the building of these treatment 
plants. We doubt seriously that this 1s the case and we do not belleve 
that this 1s the impression that the GAO report Intended to create. 

alph C. Pxkard, Executive Director 
4" Water Pollution Control Comrmssion 
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JOHN S ANDERSON M D 
EXECUTWE OFFICER 

March 20, 1970 

Mr Allen R Voss 
Associate DlreCtor 
U. S. General Accounting Offlce 
Washington, D. C. 20548 

Dear Mr. Voss 

Mr Brznck 1s on vacation untrl March 23, 1970, so I will take 
the liberty of revaewing and commenting on the report, "Need for Improved 
Operation and Maintenance of Municipal Waste Treatment Plants." 

Regarding the comments on Example 9 (Montana-51,820) a secondary 
treatment plant precedes the lagoon. The lagoon is considered tertiary 
treatment when the secondary LS functioning properly (page 421. On 
page 44, a statement is made that none of the above mentioned problems 
had been corrected. The moat problem was corrected before that date. 
They now recognize that some maintenance must be done on the moats. 
A commanutor will probably be installed in 1971, with hopefully, a 
temporary screen for 1970. Another city has offered to sell the 
comm%nutors from therr existing plant for $500 when their waste treatment 
plant 1s completed in late 1970. 

There are quite a few comments In the report regarding operators. 
I would caution against any general public statements regarding operators. 
In Montana, It has taken us about ten years to obtain some sort of status 
for operators. In readrrng the newspapers in Montana, it would appear that 
no one 1s doing their lob as far as treatment is concerned as ohly poor 
examples are cited. This isn't the case in the majority of our plants. 
operator morale has taken a boatang and the pride of some in doing a 
good lob, I’m sure, is being affected. The good ones need a pat on the 
back and should not be hurt by a general statement that operation needs 
to be Improved. I wish you had the opportunity to inspect some of the 
good ones in Montana. 

We recognize that operation and maintenance need to be zmproved at 
some plants, and your report 1s an attempt to provide better operation 
and maintenance, but let's not hurt the good ones 1.n the process. 
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Thanks for the opportunrty to review the report. 

Srncerely yours, 

D. G. Willems, P.E., Chief 
Water Pollution Control Section 
Dxvision of Cnvironmental Sanitation 

DGW sdd 

95 



APPENDIX X 
Page 1 

STATE OFFICE BUILDING 0 1400 S W 5th AVENUE 0 PORTLAND, OREGON l 97201 
h&zlrch 25, 1970 

TOM MCCALL 
GOVERNOR 

KENNETN ” SPIES 

ENVIRONMENTAL OUAL~Y m* Allen R- VOSS COMMlSSlON Associate JJzrector 
8 PI MEPHILLIPS U. S. General Accountzng Office 

E~~:5","~~~~"'~ 441 "G" Street, N.W. 
Sprmgfwld dashlngton, D. C. 20548 Re S-l Sewage Treatment, General 

HERMAN P MEIERJUKGEN 
Nehalem Dear PIr. Voss- 

STOPRS s WATERMAN 
Portland We have received and revlewed the report entitled "Need for Improved 

GEORGE A McMAT" 
Portland Operatzon and Mamtenance of Munzczpal Waste Treatment Plants." 

Thz agency has long been aware of the need for improved operation 
and maintenance of sewage treatment plants. The report contains no 
new information on ttis subject. It has been the policy of this 
Department for many years to provLde assistance through operator 
tralrung schools, certlflcatlon, and plant inspections to upgrade 
the operation and maintenance programs of all sewerage works 
facllLttles located in the state. It 1s our mtention to continue 
with this effort. Ten of the eleven elements cited as being present 
an the more successful state programs have already been lrutiated 
in this state. 

The two examples of inadequate operation and maU&enance programs 
cited from U-us state are m no way typzcal of the programs to be 
found In most of the other 250 plants. Thus 1s not to say that 
operation and mazntenance problems are not found LA other plants, 
because the plant has not yet been bult that will not have some 
operational &fficultles. The Important point is whether anythmg 
1s being done about the problems that do arise. One poznt which 
the investigators seemed to overlook 1s that the bLologica1 treat- 
ment processes used in the sewage plant do not lend themselves to 
absolute quality control such as may be attained in some types of 
manufacturing processes- It is therefore possible to find that the 
quality of effluent from these plants may vary from tune to time. 
The occurrence of this does not constitute a complete breakdown of 
the operatlor and maintenance program. 

Please be assured, however, that thus agency wall continue its 
effort to provide the best possible treatment of all wastes before 
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they are dxcharged to the recelvlng waters of the state. We zntend to 
cooperate fully with all agencies who share this responstillity. Among 
ouz obJectives will be the continued upgrading of operator skills and the 
promotion of adequate operatxq budgets at the local level. 

Ke H+ r 
Dept. of EnvUonmental Quality 

ERL ch 

cc Federal Water Pollution 
Control Adnun~stration 
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PRINCIPAL OFFICIALS 

OF THE DEPARTMENT OF THE INTERIOR 

RESPONSIBILE FOR ADMINISTRATION OF THE ACTIVITIES 

DISCUSSED IN THIS REPORT 

Tenure of office 
From To - 

Present 
Jan. 1969 

SECRETARY OF THE INTERIOR: 
Walter J. Hickel 
Stewart L. Udall 

ASSISTANT SECRETARY FOR WATER 
QUALITY AND RESEARCH (note a): 

Carl L. Klein 
Max N. Edwards 
Frank C. Di LUZIO 

COMISSIONER, FEDERAL WATER QUALITY 
ADMINISTRATION (note b). 

David D. Dominick 
Joe G. Moore, Jr. 
James M. Quqley 

Feb. 1969 
Jan. 1961 

Mar. 1969 
Dec. 1967 
July 1966 

Mar. 1969 
Feb. 1968 
Mar. 1966 

Present 
Feb. 1969 
Dec. 1967 

Present 
Mar. 1969 
Jan. 1968 

?I eslgnated as Assistant Secretary for Water Pollution Con- 
trol until October 1968. 

b The Federal Water Quality Admrnlstratlon was transferred 
from the Department of Health, Education, and Welfare in 
May 1966. 
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